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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor substrate of the 1st conductivity type, and the semi-conductor layer of the 1st conductivity type formed 
in the top face of the above-mentioned semi-conductor substrate, The 1st and 2nd field of the 2nd conductivity type opposite to the 1st 
conductivity type of the above in which it estranged mutually and was located across the field where a channel is formed in the 
principal plane of the above-mentioned semi-conductor layer part, The gate electrode which the 2nd field of the above consisted of the 
high concentration field adjacent to the low concentration field adjacent to the field in which a channel is formed, and the 
above-mentioned low concentration field, and was formed in the above-mentioned channel field upper part through gate dielectric film, 
The reach through layer of the 1st conductivity type formed so that the 1st field and the above-mentioned semi-conductor substrate 
might be touched at the section besides a principal plane of the above-mentioned semi-conductor layer, The above-mentioned 
above-mentioned gate electrode, 1st field [ of the above ], 2nd field [ of the above ], and reach through layer top The 1st insulator layer 
of a wrap, the 1st conductor connected to the high concentration field of the 1st field of the above, and the 2nd field of the above, and 
the above-mentioned reach through layer through opening prepared in the 1st insulator layer of the above, respectively - a plug and 
the 2nd conductor -- a plug - and with a plug the 3rd conductor the above - the 1st conductor layer connected to a plug and the 3rd 
plug the 1st conductor, and the above -- the semiconductor device characterized by consisting of the 3rd conductor layer connected to 
the inferior surface of tongue of the 2nd conductor layer connected to the plug the 2nd conductor, and the above-mentioned 
semi-conductor substrate. 

[Claim 2] In claim 1, the 2nd insulator layer is covered on the 1st conductor layer of the above, and the 2nd conductor layer of the 
above. It is located on a plug the 2nd conductor, the 2nd insulator layer of the above - receiving - the 1st conductor of the above - a 
plug and the above - The semiconductor device characterized by preparing the 1st opening and the 2nd opening to the 2nd insulator 
layer of the above, respectively, connecting the 1st wiring layer to the 1st conductor layer of the above through the 1st opening of the 
above, and connecting the 2nd wiring layer to the 2nd conductor layer of the above through the 2nd opening of the above. 
[Claim 3] The semiconductor device characterized by connecting with the above-mentioned gate electrode in claim 1 through opening 
by which the plug was prepared in the 1st insulator layer of the above the 3rd conductor, and connecting the 4th conductor layer to the 
3rd plug of the above. 

[Claim 4] It is the semiconductor device characterized by the above 1st and for a plug consisting of a tungsten the 2nd conductor and 
the 1st and 2nd conductor layer of the above consisting of aluminium alloy in claim 1 . 

[Claim 5] It is the semiconductor device characterized by the 1st and 2nd conductor layer of the above consisting of an AlCu alloy in 
claim 4. 

[Claim 6] claim 3 -- setting - the above - the semiconductor device characterized by for a plug consisting of a tungsten the 3rd 
conductor and the 4th conductor layer of the above consisting of aluminium alloy. 

[Claim 7] It is the semiconductor device characterized by the 1st and 2nd conductor layer of the above consisting of an AlCu alloy in 
claim 6. 

[Claim 8] It is the semiconductor device characterized by the 1st and 2nd wiring layer of the above consisting of aluminium alloy in 
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claim 2. 

(Claim 9] It is the semiconductor device which a plug consists of W the 2nd conductor, and the 1st and 2nd conductor layer of the 
above consists of an AJCu alloy, and is characterized by being the above 1st and the electrode structure where the 3rd conductor 
layer of the above contains nickel, Ti, and Au in contact with the inferior surface of tongue of the above-mentioned semi-conductor 
substrate in claim 1 . 

[Claim 10] claim 3 setting - the above - the semiconductor device characterized by for a plug consisting of W the 3rd conductor, for 
the above-mentioned gate electrode being the electrode structure where the laminating of the metal silicide was carried out on 
Polycrystal Si, and the 4th above-mentioned conductor layer of the above consisting of an AlCu alloy. 

[Claim 1 1] On the semi-conductor body which consists of the semi-conductor layer of the 1st conductivity type formed in the top face 
of the semi-conductor substrate of the 1st conductivity type, and the above-mentioned semi-conductor substrate, an insulated-gate 
field-effect transistor, It is the semiconductor device with which the protection diode connected to the gate in order to protect the 
above-mentioned transistor was constituted. The above-mentioned insulated-gate field-effect transistor The 1st and 2nd field of the 
2nd conductivity type opposite to the 1st conductivity type of the above which estranged in the 1st principal plane section of the 
above-mentioned semi-conductor layer divided by the component isolation region mutually, and was located in it across the field in 
which a channel is formed, The gate electrode which the 2nd field of the above consisted of the high concentration field adjacent to 
the low concentration field adjacent to the field in which a channel is formed, and the above-mentioned low concentration field, and 
was formed in the above-mentioned channel field upper part through gate dielectric film, The 1st reach through layer of the 1st 
conductivity type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched at a part of 
above-mentioned 1st principal plane section, The above-mentioned above-mentioned gate electrode, 1st field [ of the above ], 2nd 
field [ of the above ], and 1st reach through layer top The 1st insulator layer of a wrap, the 1st conductor connected to the high 
concentration field of the 1st field of the above, and the 2nd field of the above, and the above-mentioned 1st reach through layer 
through opening prepared in the 1st insulator layer of the above, respectively -- a plug and the 2nd conductor -- a plug - and with a 
plug the 3rd conductor the above - the 1st conductor layer connected to a plug and the 3rd plug the 1st conductor, and the above -- 
with the 2nd conductor layer connected to the plug the 2nd conductor It consists of the 3rd conductor layer connected to the inferior 
surface of tongue of the above-mentioned semi-conductor substrate. And the above-mentioned protection diode The 3rd field of the 
2nd conductivity type formed in the 2nd principal plane section of the above-mentioned semi-conductor layer divided by the 
component isolation region, The semiconductor device characterized by being the back two back diode which consisted of the 4th 
field of the 1st conductivity type and the 5th field which were formed in the 3rd field of the above, and consisted of the 4th field of the 
above, the 3rd field of the above, and the 5th field of the above. 

[Claim 12] It is the semiconductor device characterized by connecting with the pad for gate electrodes with which the 4th field of the 
above was prepared on the above-mentioned semi-conductor layer principal plane through the plug in claim 11 the 4th conductor 
electrically. 

[Claim 13] It is the semiconductor device characterized by the 4th plug of the above consisting of two or more plugs in claim 12. 
[Claim 14] In claim 1 1 , the above-mentioned 2nd principal plane section is covered with the 1st insulator layer of the above, and a plug 
is connected to the 4th field of the above, and the 5th field of the above through a plug and opening prepared in the 1st insulator layer 
of the above, respectively the 5th conductor the 4th conductor, the 6th conductor layer and the 7th conductor layer - the 4th 
conductor of the above - a plug and the above the semiconductor device characterized by arranging the 2nd reach through layer 
which is connected to a plug the 5th conductor, touches the above-mentioned 2nd principal plane section to the 5th field of the above, 
and touches the above-mentioned semi-conductor substrate. 

[Claim 15] The semiconductor device characterized by for the 6th conductor layer of the above extending on the above-mentioned 
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component isolation region, and connecting the pad for gate electrodes to the 6th conductor layer of the above on the 
above-mentioned component isolation region in claim 14. 

[Claim 16] It is the semiconductor device characterized by the above 1st, the 2nd, the 3rd, the 4th, and for a plug consisting of a 
tungsten the 5th conductor and the 1st, 2nd, 6th, and 7th conductor layers of the above consisting of aluminium alloy in claim 14. 
[Claim 17) It is the semiconductor device characterized by the 1st, 2nd, 6th, and 7th conductor layers of the above consisting of an 
AlCu alloy in claim 16. 

[Claim 18] It is the insulated-gate electric field effect mold semiconductor device for power which has a drain offset field. The N type 
drain field which estranges mutually in a P type silicon semi-conductor layer, and has an N type source field and an offset field is 
formed. A gate electrode is formed in the above-mentioned P type silicon semi-conductor layer front face used as the channel field 
between the above-mentioned N type source field and the above-mentioned offset field through gate dielectric film. The 
above-mentioned gate electrode is an insulated-gate mold electric field effect mold semiconductor device characterized by consisting 
of the silicon semi-conductor layer containing a P type impurity. 

[Claim 19] It is the insulated-gate mold electric field effect mold semiconductor device characterized by consisting of the polycrystalline 
silicon layer in which the above-mentioned gate electrode contains a P type impurity in claim 18, and the metal silicide layer formed on 
this polycrystalline silicon layer. 

[Claim 20] It is the insulated-gate mold electric field effect mold semiconductor device [claim 21] characterized by consisting of the 1st 
silicon oxide which formed the above-mentioned gate dielectric film by thermal oxidation in claim 18, and the 2nd silicon oxide formed 
with gaseous-phase chemistry growth on the above-mentioned silicon oxide. The P type silicon semi-conductor layer which has low 
high impurity concentration rather than a P type silicon semi-conductor substrate and the above-mentioned substrate located in one 
principal plane of the above-mentioned substrate, The 1st N type field and the 2nd N type field which estranged mutually and were 
prepared in the principal plane of the above-mentioned semi-conductor layer, It is between the N type field of the above 1st in the 
principal plane of the above-mentioned semi-conductor layer, and the 2nd N type field. The 3rd N type field in which it estranged from 
the N type field of the above 1st, and was located in contact with the N type field of the above 2nd and which has low high impurity 
concentration rather than the N type field of the above 2nd, It is on the principal plane of the above-mentioned semi-conductor layer in 
which it is located between the N type field of the above 1st, and the N type field of the above 3rd, and a channel is formed. So that an 
edge may overlap, respectively and may carry out termination of the 1st field of the above, and the 3rd field of the above on the 1st 
field of the above, and the 3rd field of the above, respectively The gate electrode prepared through gate dielectric film, and the 1st 
electrode and the 2nd electrode which were connected to each of the 1st field of the above, and the 2nd field of the above, And it has 
the 3rd electrode connected to the principal plane of another side opposite to one principal plane of the above-mentioned 
semi-conductor substrate. The P type distributional area which the impurity atom concentration profile in the above-mentioned 
semi-conductor layer located between the N type field of the above 1st and the N type field of the above 3rd increases from the front 
face of the above-mentioned semi-conductor layer toward the above-mentioned semi-conductor substrate, The semiconductor device 
characterized by consisting of N type distributional areas which lap with the above-mentioned P type distributional area, and decrease 
in number toward the above-mentioned semi-conductor substrate from the front face of the above-mentioned semi-conductor layer. 
[Claim 22] The P type silicon semi-conductor layer which has low high impurity concentration rather than a P type silicon 
semi-conductor substrate and the above-mentioned substrate located in one principal plane of the above-mentioned substrate, The 
1st N type field and the 2nd N type field which estranged mutually and were prepared in the principal plane of the above-mentioned 
semi-conductor layer, It is between the N type field of the above 1st in the principal plane of the above-mentioned semi-conductor 
layer, and the 2nd N type field. The 3rd N type field in which it estranged from the N type field of the above 1st, and was located in 
contact with the N type field of the above 2nd and which has low high impurity concentration rather than the N type field of the above 
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2nd, It is on the principal plane of the above-mentioned semi-conductor layer in which it is located between the N type field of the 
above 1st, and the N type field of the above 3rd, and a channel is formed. So that an edge may overlap, respectively and may carry 
out termination of the 1st field of the above, and the 3rd field of the above on the 1st field of the above, and the 3rd field of the above, 
respectively The gate electrode prepared through gate dielectric film, and the 1st electrode and the 2nd electrode which were 
connected to each of the 1st field of the above, and the 2nd field of the above, And it has the 3rd electrode connected to the principal 
plane of another side opposite to one principal plane of the above-mentioned semi-conductor substrate. The P type distributional area 
which the impurity atom concentration profile in the above-mentioned semi-conductor layer located between the N type field of the 
above 1st and the N type field of the above 3rd increases from the front face of the above-mentioned semi-conductor layer toward the 
above-mentioned semi-conductor substrate, The semiconductor device characterized by consisting of N type distributional areas 
which have the peak of high impurity concentration in the interior which lapped with the above-mentioned P type distributional area, 
and is distant from the front face of the above-mentioned semi-conductor layer. 

[Claim 23) The semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the 
semi-conductor substrate of the 1st conductivity type, and the above-mentioned semi-conductor substrate located in one principal 
plane of the above-mentioned semi-conductor substrate, The 1st field and the 2nd field of the 2nd conductivity type opposite to the 1st 
conductivity type of the above which estranged mutually and were prepared in the principal plane of the above-mentioned 
semi-conductor layer, The 3rd field which has low high impurity concentration rather than the 1st field of the above in which it is 
between the 1st field of the above in the principal plane of the above-mentioned semi-conductor layer, and the 2nd field, and 
estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, So that it may be on the principal 
plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above and a 
part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate electrode prepared through gate 
dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st field of the above, and the 2nd 
field of the above, and to the principal plane of the above-mentioned semi-conductor layer which has the 3rd electrode connected to 
the principal plane of another side opposite to one principal plane of the above-mentioned semi-conductor substrate, and was located 
between the 1st field of the above, and the 3rd field of the above The 4th field of the 1st conductivity type which carries out termination 
is alternatively formed in the 3rd field of the above. The semiconductor device characterized by having the pocket layer of the 1st 
conductivity type which has high impurity concentration higher than the surface high impurity concentration of the 4th field of the 
above in a location deeper than the 3rd field of the above in the 4th field of the above located under the above-mentioned gate 
electrode. 

[Claim 24] It is the semiconductor device characterized by connecting electrically the 1st electrode of the above, and the 3rd electrode 
of the above in claim 23. 

[Claim 25] The semiconductor device characterized by establishing the 5th field of the 1st conductivity type which touches the 1st field 
of the above, and the above-mentioned semi-conductor substrate in the above-mentioned 1 st semi-conductor layer in claim 23. 
[Claim 26] It is the semiconductor device characterized by connecting the 3rd electrode of the above to the 1st reference potential, 
and connecting the 2nd electrode of the above to the 2nd reference potential in claim 23. 

[Claim 27] It is the semiconductor device which the 3rd electrode of the above is a source electrode, and is characterized by the 2nd 
electrode of the above being a drain electrode in claim 26. 

[Claim 28] It is the semiconductor device which the 1st reference potential of the above is touch-down potential, and is characterized 
by the 2nd reference potential of the above being power-source potential in claims 26 or 27. 

[Claim 29] It is the semiconductor device characterized by forming the above-mentioned pocket layer by the ion implantation approach 
of the direction of slant to the principal plane of the above-mentioned semi-conductor layer in claim 23. 
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[Claim 30] The semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the 
semi-conductor substrate of the 1st conductivity type, and the above-mentioned semi-conductor substrate located in one principal 
plane of the above-mentioned semi-conductor substrate, The 1st field and the 2nd field of the 2nd conductivity type opposite to the 1st 
conductivity type of the above which estranged mutually and were prepared in the principal plane of the above-mentioned 
semi-conductor layer, The 3rd field which has low high impurity concentration rather than the 1st field of the above in which it is 
between the 1st field of the above in the principal plane of the above-mentioned semi-conductor layer, and the 2nd field, and 
estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, So that it may be on the principal 
plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above and a 
part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate electrode prepared through gate 
dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st field of the above, and the 2nd 
field of the above, And it has the 3rd electrode connected to the principal plane of another side opposite to one principal plane of the 
above-mentioned semi-conductor substrate. The semiconductor device characterized by being larger than the 2nd thickness of the 
gate dielectric film on the principal plane of the above-mentioned semi-conductor layer to which the 1st thickness of the gate dielectric 
film which exists while the 3rd field of the above and a gate electrode overlap was located between the 1st field of the above, and the 
3rd field of the above. 

[Claim 31] The semiconductor device characterized by forming alternatively the 4th field of the 1st conductivity type which carries out 
termination in the 3rd field of the above at the principal plane of the above-mentioned semi-conductor layer located between the 1st 
field of the above, and the 3rd field of the above in claim 30. 

[Claim 32] It is the semiconductor device characterized by connecting electrically the 1st electrode of the above, and the 3rd electrode 
of the above in claims 30 or 31 . 

[Claim 33] The semiconductor device characterized by establishing the 5th field of the 1st conductivity type which touches the 1st field 
of the above, and the above-mentioned semi-conductor substrate in the above-mentioned 1st semi-conductor layer in claim 30. 
[Claim 34] It is the semiconductor device characterized by connecting the 3rd electrode of the above to the 1st reference potential, 
and connecting the 2nd electrode of the above to the 2nd reference potential in claim 30. 

[Claim 35] It is the semiconductor device which the 3rd electrode of the above is a source electrode, and is characterized by the 2nd 
electrode of the above being a drain electrode in claim 34. 

[Claim 36] It is the semiconductor device which the 1st reference potential of the above is touch-down potential, and is characterized 
by the 2nd reference potential of the above being power-source potential in claims 34 or 35. 

[Claim 37] It is the semiconductor device characterized by being thickly formed so that the gate dielectric film of the 1st thickness of 
the above may constitute a taper configuration from the gate dielectric film of the 2nd thickness of the above in claim 30. 
[Claim 38] It is the semiconductor device characterized by the gate dielectric film of the 1st thickness of the above consisting of BAZU 
beak structure in claim 37. 

[Claim 39] (1) The semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the 
semi-conductor base of the 1st conductivity type, and the above-mentioned semi-conductor base located in one principal plane of the 
(2) above-mentioned semi-conductor base, (3) The 1st field and the 2nd field of the 2nd conductivity type opposite to the 1st 
conductivity type of the above which estranged mutually and were prepared in the principal plane of the above-mentioned 
semi-conductor layer, (4) The 3rd field which has low high impurity concentration rather than the 1st field of the above in which it is 
between the 1st field of the above in the principal plane of the above-mentioned semi-conductor layer, and the 2nd field, and 
estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, (5) So that it may be on the 
principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above 
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and a part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate electrode prepared through 
gate dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st field of (6) above, and the 
2nd field of the above, And it has the 3rd electrode connected to the principal plane of another side opposite to one principal plane of 
the (7) above-mentioned semi-conductor substrate. It is the semiconductor device which a BAZU beak exists while the 3rd field of the 
above and a gate electrode overlap, and is characterized by the high impurity concentration of the above-mentioned 3rd field front 
face being almost equal to the high impurity concentration of the 2nd field of the above, or being more than it. 
[Claim 40] It is the semiconductor device characterized by the high impurity concentration of the above-mentioned 3rd field front face 
having the peak value more than 1 E19 (1x1019cm-3) in claim 39. 

[Claim 41] The high impurity concentration of the above-mentioned 3rd field front face is a semiconductor device characterized by 
distributing the depth from a front face over less than 0.005 micrometers in claims 39 or 40. 

[Claim 42] The substrate with which the semi-conductor layer of the 1st conductivity type which has low high impurity concentration 
was formed in the principal plane, The 1st field and the 2nd field of the 2nd conductivity type opposite to the 1st conductivity type of 
the above which estranged mutually and were prepared in the principal plane of the above-mentioned semi-conductor layer, The 3rd 
field which has low high impurity concentration rather than the 1st field of the above in which it is between the 1st field of the above in 
the principal plane of the above-mentioned semi-conductor layer, and the 2nd field, and estranged from the 1st field of the above, and 
was located in contact with the 2nd field of the above, So that it may be on the principal plane of the above-mentioned semi-conductor 
layer located between the 1st field of the above, and the 3rd field of the above and a part may overlap the 1st field of the above, and 
the 3rd field of the above, respectively It has a field, the well of the 1st conductivity type formed in the above-mentioned 
semi-conductor layer the gate electrode prepared through gate dielectric film, and under the above-mentioned gate dielectric film - 
The 1st thickness of the gate dielectric film which exists while the 3rd field of the above and a gate electrode overlap It is the 
semiconductor device which is formed more thickly than the 2nd thickness of the gate dielectric film on the principal plane of the 
above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above, and is characterized 
by the 3rd field of the above consisting of a shallow high concentration field and a deep low concentration field. 
[Claim 43] claim 42 -- setting -- the above -- a well - the semiconductor device characterized by the field carrying out termination to 
the 3rd field of the above. 

[Claim 44] claim 42 - setting - the above -- a well - the semiconductor device characterized by the field carrying out termination to 
the bottom of the above-mentioned gate electrode. 

[Claim 45] It is the semiconductor device characterized by consisting of the high-melting silicide layer by which the laminating was 
carried out to the polycrystalline silicon layer in which the above-mentioned gate electrode contains a P type impurity in claim 42 on 
the above-mentioned polycrystalline silicon. 

[Claim 46] A semi-conductor substrate and a semi-conductor layer with the 1st conductivity type formed on the principal plane of the 
above-mentioned semi-conductor substrate, The 1st and 2nd fields with the 2nd conductivity type opposite to the 1st conductivity type 
of the above which each other was estranged by the above-mentioned semi-conductor layer principal plane, and was located in it, The 
3rd field of the 2nd conductivity type formed so that it might be in the above-mentioned semi-conductor layer principal plane located 
between the 1st field of the above, and the 2nd field, it might estrange from the 1st field of the above and the 2nd field of the above 
might be touched, The gate oxide prepared in the principal plane of the above-mentioned semi-conductor layer used as the channel 
field between the 1st field of the above, and the 3rd field of the above, The gate conductor layer prepared on the above-mentioned 
gate oxide, and the 1st conductor layer connected to the 1st field of the above, It consists of the 3rd conductor layer connected to the 
rear face of the 2nd conductor layer connected to the 2nd field of the above, and the above-mentioned semi-conductor substrate. 
Between the 1st gate oxide located between the 1st field of the above, and the above-mentioned gate dielectric film, and the 3rd field 
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of the above and the above-mentioned gate dielectric film The semiconductor device characterized by being larger than the thickness 
of the 3rd gate oxide prepared in the principal plane of the semi-conductor layer from which each thickness of the 2nd located gate 
oxide serves as the above-mentioned channel field. 

[Claim 47] The semiconductor device for RFs with which the 4th field of the 1st conductivity type is characterized by carrying out 
termination in the 3rd field of the above in claim 46 at the principal plane of the above-mentioned semi-conductor layer located 
between the 1 st field of the above, and the 3rd field of the above. 

[Claim 48] It is the semiconductor device characterized by connecting electrically the 1st conductor layer of the above, and the 
above-mentioned conductor layer in claim 46 or claim 47. 

[Claim 49] The semiconductor device characterized by establishing the 5th field of the 1st conductivity type which touches the 1st field 
of the above, and the above-mentioned semi-conductor substrate in the above-mentioned 1st semi-conductor layer in claim 46. 
[Claim 50] It is the semiconductor device characterized by connecting the 3rd conductor layer of the above to the 1st reference 
potential, and connecting the 2nd conductor layer of the above to the 2nd reference potential in claim 46. 

[Claim 51] It is the semiconductor device for RFs which the 3rd conductor layer of the above is a source rear-face electrode, and is 
characterized by the 2nd conductor layer of the above being a drain electrode in claim 50. 

[Claim 52] It is the semiconductor device which the 1 st reference potential of the above is touch-down potential, and is characterized 
by the 2nd reference potential of the above being power-source potential in claim 50 or claim 51 . 

[Claim 53] It is the semiconductor device characterized by the 1st and 2nd gate oxide of the above consisting of BAZU beak structure 
in claim 46. 

[Claim 54] The drain field and source field which were established in the principal plane of a semi-conductor layer across two or more 
channel field and each above-mentioned channel field, It is the insulated-gate mold semiconductor device which has the conductor 
layer for gate electrodes prepared in the channel field front face of each above through gate dielectric film. A metal plug is connected 
to the principal plane of the drain field of each above, and the source field of each above. The 1st metallic conductor layer is 
connected to the metal plug of each above, and an interlayer insulation film is covered on the metallic conductor layer of the above 1 st. 
It lets opening for drain connection which was located on the metal plug connected to the above-mentioned drain field, and was 
prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor layers of the above 1st, to each 1st 
metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for drains is made, and it lets opening for 
source connection prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor layers of the above 
1st, to each 1st metallic conductor layer for the sources, common connection of the 2nd metallic conductor layer for the sources is 
made, and it lets opening for gate connection prepared in the above-mentioned interlayer insulation film pass. Each 1st metallic 
conductor layer for the gates is received among the metallic conductor layers of the above 1st. It is the insulated-gate mold 
semiconductor device which common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic 
conductor layer for the above-mentioned drains has the bonding pad section for drains, and is characterized by the 2nd metallic 
conductor layer for the above-mentioned gates having the bonding pad section for the gates. 

[Claim 55] It is the insulated-gate mold semiconductor device characterized by forming the above-mentioned semi-conductor layer in 
the front face of a semi-conductor substrate in claim 54, and preparing the source electrode in the rear face of the above-mentioned 
semi-conductor substrate. 

[Claim 56] The insulated-gate mold semiconductor device characterized by preparing the penetration layer which has high high 
impurity concentration rather than the above-mentioned semi-conductor layer, and connecting the 1st metallic conductor layer for the 
above-mentioned sources to the principal plane of the above-mentioned penetration layer through a metal plug in claim 55 with the 
same conductivity type as the above-mentioned semi-conductor layer which reaches in the above-mentioned semi-conductor layer at 
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the above-mentioned semi-conductor substrate. 

[Claim 57] The insulated-gate mold semiconductor device characterized by letting opening for source connection prepared in the 
above-mentioned interlayer insulation film located on the above-mentioned metal plug in claim 56 pass, and connecting the 2nd 
metallic conductor layer for the above-mentioned sources to the 1st metallic conductor layer for the above-mentioned sources. 
[Claim 58] It is the insulated-gate mold semiconductor device characterized by the 2nd metallic conductor layer for the 
above-mentioned sources having the source pad section for probes in claim 56. 

[Claim 59] The insulated-gate mold semiconductor device characterized by to approach the above-mentioned drain pad section, and 
for the extention section of the 2nd metallic conductor layer for the above-mentioned sources to be arranged in claim 56, to be located 
under the above-mentioned extention section, and for other penetration layers which have the same configuration as the 
above-mentioned penetration layer to be prepared in the above-mentioned semi-conductor layer, and to carry out electrical installation 
of the above-mentioned extention section to the penetration layer besides the above. 

[Claim 60] The 2nd metallic conductor layer for the sources which approaches the above-mentioned gate pad section and is different 
from the 2nd metallic conductor layer for the above-mentioned sources in claim 56 is arranged, and it is located under the 2nd metallic 
conductor layer different the account of a top for the sources. The insulated-gate mold semiconductor device characterized by carrying 
out electrical installation of the 2nd metallic conductor layer for the sources from which other penetration layers which have the same 
configuration as the above-mentioned penetration layer are prepared in the above-mentioned semi-conductor layer, and differ the 
account of a top to the penetration layer besides the above. 

[Claim 61] In claim 59, the 1st metallic conductor layer for the above-mentioned gates is arranged along with the above-mentioned 
conductor layer for gate electrodes. The 1st metallic conductor layer for the above-mentioned drains and the 1st metallic conductor 
layer for the above-mentioned sources are arranged along with the 1st metallic conductor layer for the above-mentioned gates, 
respectively. The 2nd metallic conductor layer for the above-mentioned drains is located on the 1st [ for the above-mentioned drains ] 
metallic conductor layer, and is arranged along with the 1st metallic conductor layer for the above-mentioned drains. The 2nd metallic 
conductor layer for the above-mentioned sources is an insulated-gate mold semiconductor device characterized by being located on 
the 1st [ for the above-mentioned sources ] metallic conductor layer, and being arranged along with the 1st metallic conductor layer for 
the above-mentioned sources. 

[Claim 62] The drain field and source field which were established in the principal plane of a semiconductor chip which has a 
semi-conductor layer across two or more channel field and each above-mentioned channel field, It is the insulated-gate mold 
semiconductor device which has the conductor layer for gate electrodes prepared in the channel field front face of each above through 
gate dielectric film. A metal plug is connected to the principal plane of the drain field of each above, and the source field of each above. 
The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered on the 
metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to the 
above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor 
layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for 
drains is made, and it Jets opening for source connection prepared in the above-mentioned interlayer insulation film pass. Among the 
metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection of the 2nd 
metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned interlayer 
insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the above 1st. 
Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section for the gates as a unit block. The insulated-gate 
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mold semiconductor device with which the insulated gate field effect transistor of the above-mentioned unit block is characterized by 
carrying out two or more arrangement at the principal plane of the above-mentioned semiconductor chip. 

(Claim 63] It is the insulated-gate mold semiconductor device characterized by to have the 1st side and the 2nd side where the 
above-mentioned semiconductor chip counters mutually in claim 62, to carry out the parallel arrangement of the plurality of the 
insulated gate field effect transistor of the above-mentioned unit block along the 1st and 2nd side of the above, to arrange the bonding 
pad section for the above-mentioned drains along the 1st side of the above, and to arrange the bonding pad section for the 
above-mentioned gates along the 2nd side of the above. 

[Claim 64] It is the insulated-gate semiconductor device characterized by for the 2nd metallic conductor layer for the above-mentioned 
sources having a source pad for probes in claim 63, and arranging the source pad section for probes within the above-mentioned unit 
block along the 2nd side of the above. 

[Claim 65] The insulated-gate mold semiconductor device characterized by carrying out electrical installation of the gate protection 
component to the bonding pad section for the gates arranged in the outermost part in claim 63, respectively. 
[Claim 66] The insulated-gate mold semiconductor device characterized by forming the metal connection layer of the metallic 
conductor layer of the above 1st, and this layer in the above-mentioned semiconductor chip principal plane, and the above-mentioned 
gate protection component and the above-mentioned bonding pad section being connected by the above-mentioned metal connection 
layer in claim 65. 

[Claim 67] The drain field and source field which were established in the principal plane of a semi-conductor substrate which has a 
semi-conductor layer across two or more channel field and each above-mentioned channel field, It is the insulated-gate mold 
semiconductor device which has the conductor layer for gate electrodes prepared in the channel field front face of each above through 
gate dielectric film. A metal plug is connected to the principal plane of the drain field of each above, and the source field of each above. 
The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered on the 
metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to the 
above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor 
layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for 
drains is made, and it lets opening for source connection prepared in the above-mentioned interlayer insulation film pass. Among the 
metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection of the 2nd 
metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned interlayer 
insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the above 1st. 
Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section for the gates as a unit block. The insulated-gate 
mold semiconductor device which two or more arrangement of the insulated gate field effect transistor of the above-mentioned unit 
block is carried out at the principal plane of the above-mentioned semi-conductor substrate, and is characterized by connecting the 1st 
metallic conductor layer for the above-mentioned gates, and the 2nd metallic conductor layer for the above-mentioned gates between 
the above-mentioned unit blocks. 

[Claim 68] The drain field and source field which were established in the principal plane of a semi-conductor substrate which has a 
semi-conductor layer across two or more channel field and each above-mentioned channel field, It is the insulated-gate mold 
semiconductor device which has the conductor layer for gate electrodes prepared in the channel field front face of each above through 
gate dielectric film. A metal plug is connected to the principal plane of the drain field of each above, and the source field of each above. 
The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered on the 
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metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to the 
above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor 
layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for 
drains is made, and it lets opening for gate connection prepared in the above-mentioned interlayer insulation film pass. Each 1st 
metallic conductor layer for the gates is received among the metallic conductor layers of the above 1st. Common connection of the 
2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the above-mentioned drains has the 
bonding pad section for drains. It is the insulated-gate mold semiconductor device characterized by for the 2nd metallic conductor 
layer for the above-mentioned gates having the bonding pad section for the gates, and for the above-mentioned drain field being a 
common drain field across which it faced between the above-mentioned channel fields, and preparing independently the 
above-mentioned conductor layer for gate electrodes, respectively. 

[Claim 69] The channel field of plurality [ principal plane / which has a semi-conductor layer / of a semi-conductor substrate ] 
respectively, The drain field and source field which were prepared across each above-mentioned channel field, The 1st and 2nd 
insulated gate field effect transistors which have the conductor layer for gate electrodes prepared in the channel field front face of 
each above through gate dielectric film are arranged. Electrical installation of the 1st resistor for impedance matching is carried out to 
each drain field of the 1st and 2nd insulated gate field effect transistor. The insulated-gate mold semiconductor device characterized 
by carrying out electrical installation of the 2nd resistor for impedance matching, and growing into each conductor layer for gate 
electrodes of the 1st and 2nd insulated-gate field-effect transistor. 

[Claim 70] It is the insulated-gate mold semiconductor device characterized by the 1st and 2nd resistor of the above consisting of the 
same ingredient as the above-mentioned conductor layer for gate electrodes in claim 69. 

[Claim 71] The insulated-gate mold semiconductor device characterized by arranging the component for current detection constituted 
like the 1st and 2nd insulated gate field effect transistor in claim 69 at the principal plane of the above-mentioned semi-conductor 
substrate, arranging a shielding layer between the 1st or 2nd insulated gate field effect transistor of the above, and the 
above-mentioned component for current detection, and changing. 

[Claim 72] It is the insulated-gate mold semiconductor device characterized by consisting of the metal plug connected to the 
semiconductor region where the above-mentioned shielding layer reaches the above-mentioned semi-conductor substrate from the 
above-mentioned principal plane in claim 71, and the above-mentioned semiconductor region, the 1st metallic conductor layer 
connected to the above-mentioned metal plug, and the 2nd metallic conductor layer connected to the metallic conductor layer of the 
above 1st. 

[Claim 73] The channel field of plurality [ principal plane / which has a semi-conductor layer / of a semi-conductor substrate ] 
respectively, The drain field and source field which were prepared across each above-mentioned channel field, The 1st and 2nd 
insulated gate field effect transistors which have the conductor layer for gate electrodes prepared in the channel field front face of 
each above through gate dielectric film are arranged. The bonding pad for drains and the bonding pad for the gates to the 1st and 2nd 
insulated gate field effect transistors of the above are arranged at the above-mentioned principal plane, respectively. The 
insulated-gate mold semiconductor device characterized by arranging a source electrode at the rear face of the above-mentioned 
semi-conductor substrate, arranging a shielding layer between the 1st and 2nd insulated gate field effect transistors of the above, and 
changing. 

[Claim 74] It is the insulated-gate mold semiconductor device characterized by consisting of the metal plug connected to the 
semiconductor region where the above-mentioned shielding layer reaches the above-mentioned semi-conductor substrate from the 
above-mentioned principal plane in claim 73, and the above-mentioned semiconductor region, the 1st metallic conductor layer 
connected to the above-mentioned metal plug, and the 2nd metallic conductor layer connected to the metallic conductor layer of the 
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above 1st. 

[Claim 75] The semi-conductor substrate of the 1st conductivity type, and the semi-conductor layer of the 1st conductivity type formed 
in the top face of the above-mentioned semi-conductor substrate, The field insulator layer formed in order to divide a component 
formation field to the above-mentioned semi-conductor layer principal plane, The 1st and 2nd field of the 2nd conductivity type 
opposite to the 1st conductivity type of the above which estranged mutually and was located in the above-mentioned component 
formation field across the field in which a channel is formed, The gate electrode which the 2nd field of the above consisted of the high 
concentration field adjacent to the low concentration field adjacent to the field in which a channel is formed, and the above-mentioned 
low concentration field, and was formed in the above-mentioned channel field upper part through gate dielectric film, The process 
which introduces the impurity for forming the above-mentioned reach through layer in the above-mentioned semi-conductor layer 
principal plane alternatively in the manufacture approach of a semiconductor device of having the reach through layer of the 1st 
conductivity type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched in the 
above-mentioned component formation field, While forming the above-mentioned field insulator layer in the above-mentioned 
semi-conductor layer principal plane alternatively by thermal oxidation The process which forms the above-mentioned reach through 
layer which extends the above-mentioned impurity and touches the above-mentioned semi-conductor substrate, The process which 
forms the above-mentioned gate dielectric film in the component formation field divided by the above-mentioned field insulator layer 
on a front face, The manufacture approach of the semiconductor device characterized by consisting of the process which forms the 
above-mentioned gate electrode on the above-mentioned gate dielectric film, and the process formed in the 1st and 2nd field of the 
above in the above-mentioned component formation field after an appropriate time. 

[Claim 76] It is the manufacture approach of the semiconductor device characterized by forming the thickness of the above-mentioned 
semi-conductor layer in 2.5 micrometers or more and 3.5 micrometers or less in claim 75. 

[Claim 77] the well as a field where the impurity of the 1st conductivity type is introduced and the above-mentioned channel is formed 
in claim 75 after the above-mentioned field insulator layer formation process and in the above-mentioned component formation field -- 
the manufacture approach of the semiconductor device characterized by forming a field. 

[Claim 78] It is the manufacture approach of the semiconductor device characterized by performing impurity installation of the 1st 
conductivity type of the above by two steps of ion implantation in claim 77. 

[Claim 79] claim 75 - setting -- after the above-mentioned field insulator layer formation process -- it is -- the above - a well - the 
manufacture approach of the semiconductor device characterized by performing annealing treatment in advance of formation. 
[Claim 80] It is the manufacture approach of the semiconductor device characterized by carrying out self-align formation of the 
above-mentioned low concentration field in claim 75 at the above-mentioned gate electrode. 

[Claim 81] It is the manufacture approach of the semiconductor device characterized by consisting of the 1st ion implantation process 
that the above-mentioned low concentration field introduces the impurity of the 2nd conductivity type in the above-mentioned 
component formation field in claim 80, and the 2nd ion implantation process which introduces the impurity of the 2nd 
high-concentration conductivity type rather than the 1st ion implantation of the above. 

[Claim 82] The manufacture approach of the semiconductor device characterized by having the process which forms a BAZU beak 
oxide film in the component formation field front face in which it is after a formation process, and is located in the above-mentioned 
gate electrode edge subordinate, and the above-mentioned low concentration field is formed in the above-mentioned gate electrode in 
claim 79 by thermal oxidation. 

[Claim 83] It is the manufacture approach of the semiconductor device characterized by forming the above-mentioned BAZU beak 
oxide film by consisting of the polycrystalline silicon layer to which the above-mentioned gate electrode touches the above-mentioned 
gate dielectric film in claim 82, and oxidizing thermally the edge of the above-mentioned polycrystalline silicon layer. 



12 



* 



[Claim 84] The manufacture approach of the semiconductor device characterized by having the process which forms a BAZU beak 

oxide film in the above-mentioned component formation field front face which is after a formation process and was located under the 

above-mentioned gate electrode both ends in the above-mentioned gate electrode in claim 75 by thermal oxidation. 

[Claim 85) It is the manufacture approach of the semiconductor device characterized by forming the above-mentioned BAZU beak 

oxide film by consisting of the polycrystalline silicon layer to which the above-mentioned gate electrode touches the above-mentioned 

gate dielectric film in claim 84, and oxidizing thermally the edge of the above-mentioned polycrystalline silicon layer. 

[Claim 86] It is the manufacture approach of the semiconductor device characterized by forming an acid nitride by heat treatment in 

the oxygen ambient atmosphere in which the formation process of the above-mentioned gate dielectric film contains nitrogen in claim 

75. 

[Claim 87] It is the manufacture approach of the semiconductor device characterized by forming by thermal oxidation in which the 
above-mentioned BAZU beak oxide film contains nitrogen in either claim 82 or claim 84. 

[Claim 88] The manufacture approach of the semiconductor device characterized by introducing nitrogen ion by the ion implantation 
approach in the above-mentioned BAZU beak oxide film in either claim 82 or claim 84 after forming the above-mentioned BAZU beak 
oxide film. 

[Claim 89] (1) The process which prepares the semi-conductor substrate which has the semi-conductor layer of the 1st conductivity 
type for a principal plane, (2) The process which introduces an impurity for the impurity of the 1st conductivity type for forming in the 
above-mentioned semi-conductor layer principal plane the reach through layer which reaches the above-mentioned semi-conductor 
substrate alternatively, (3) The process which forms alternatively the field insulator layer for dividing a component formation field to the 
above-mentioned semi-conductor layer principal plane by thermal oxidation, (4) The process which forms gate dielectric film in the 
component formation field divided by the above-mentioned field insulator layer on a front face, (5) The process which forms a gate 
electrode on the above-mentioned gate dielectric film, and the process which carries out self-align formation of the offset field of the 
1st conductivity type to the above-mentioned gate electrode into the (6) above-mentioned component formation field, (7) the 1st field 
of the 1st conductivity type by which self align was carried out to the above-mentioned gate electrode into the above-mentioned 
component formation field The process which estranges from the above-mentioned gate electrode edge, and touches the 
above-mentioned offset field, and forms the 2nd field of the 1st conductivity type which has high high impurity concentration rather 
than the above-mentioned offset field, respectively, Then, the process which forms the 1st insulator layer so that the (8) 
above-mentioned component formation field may be covered, (9) The process which forms opening for exposing the above-mentioned 
1st and 2nd field principal plane and the above-mentioned reach through layer principal plane to the 1st insulator layer of the above, 
respectively, (10) The process which forms the 1st, 2nd, and 3rd metal plug linked to the above-mentioned 1st and 2nd field principal 
plane and the above-mentioned reach through layer in the above-mentioned opening, respectively, (1 1) The manufacture approach of 
the semiconductor device characterized by consisting of the process which carries out pattern formation of the 2nd conductor layer 
which connects to the above-mentioned 2nd metal plug the 1st conductor layer which connects the above-mentioned 1st and 3rd 
metal plug of each other, respectively, and the process which forms the 3rd conductor layer in the rear face of the (12) 
above-mentioned semi-conductor substrate. 

[Claim 90] The manufacture approach of the semiconductor device characterized by carrying out grinding of the rear face of the 
above-mentioned semi-conductor substrate in advance of the above-mentioned (12) process in claim 89. 

[Claim 91] In claim 89 at the above-mentioned (12) process Then, the process which covers the 2nd insulator layer on the 1st 
conductor layer of (13) above, and the 2nd conductor layer of the above, (14) -- the 2nd insulator layer of the above - receiving - the 
1st conductor of the above - a plug and the above - it being located on a plug the 2nd conductor and with the process which 
prepares the 1st opening and the 2nd opening to the 2nd insulator layer of the above, respectively (15) The manufacture approach of 
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the semiconductor device characterized by including the process which carries out pattern formation of the 2nd wiring layer which 
connects to the 2nd conductor layer of the above the 1st wiring layer which connects with the 1st conductor layer of the above through 
the 1st opening of the above through the 2nd opening of the above, respectively. 

(Claim 92] claim 89 - setting - the above-mentioned (5) process -- preceding - the impurity of the 1st conductivity type - introducing 
-- a well -- the manufacture approach of the semiconductor device characterized by including the process which forms a field. 
[Claim 93] claim 92 - setting - the above - a well -- the manufacture approach of the semiconductor device characterized by 
performing a formation process following the above-mentioned (4) process. 

[Claim 94] claim 92 or claim 93 - either - setting - the above -- a well the manufacture approach of the semiconductor device 
characterized by performing a formation process by two steps of the ion implantation approaches. 

[Claim 95] in claim 89, the 1st insulator layer of the above-mentioned (8) process is a silicon nitride film - the manufacture approach of 
the semiconductor device characterized by things. 

[Claim 96] claim 92 - setting - after the above-mentioned (5) process ~ the above » a well - the manufacture approach of the 
semiconductor device characterized by including the process which was located under the above-mentioned gate electrode by 
carrying out the ion implantation of the impurity of the 1st conductivity type from the direction of slant to the above-mentioned 
component formation field principal plane into a field, and which embeds and forms a field. 

[Claim 97] It is the manufacture approach of the semiconductor device characterized by using the mask with which the 
above-mentioned embedding field formation process was used at the above-mentioned (7) process in claim 96 for the 
above-mentioned 1st and 2nd field formation. 

[Claim 98] It is the insulated-gate mold semiconductor device with which the insulated gate field effect transistor is formed in the high 
resistive layer front face of the same conductivity type as the 1st conductivity type of the above formed on the low resistance 
semi-conductor substrate of the 1st conductivity type. The low resistance source field of the 2nd conductivity type of a conductivity 
type opposite to the 1st conductivity type of the above is connected to the above-mentioned low resistance substrate through the low 
resistive layer of the 1st conductivity type formed in this high resistive layer. The low resistance drain field of the 2nd conductivity type 
of the above-mentioned semiconductor device constitutes the offset structure which is distant from a gate electrode edge through the 
high resistive layer of the 2nd conductivity type. 0.35 micrometers or less and gate oxide thickness 10nm or more 12nm or less, [ the 
direction die length of a channel of a gate electrode ] The insulated-gate mold semiconductor device with which offset die length from 
the gate electrode edge of a drain field is characterized by the high resistance layer thickness on 0.4-micrometer or more 0.8 
micrometers or less and a semi-conductor substrate being [ drain pressure-proofing ] more than 10V in 2.5 micrometers or more and 
3.5 micrometers or less. 

[Claim 99] It is the high frequency module which constitutes an amplifying circuit with two or more semiconductor chips which 
constitute an insulated gate field effect transistor. The semiconductor chip of each above The drain field and source field which were 
established in the principal plane of a semi-conductor substrate which has a semi-conductor layer across two or more channel field 
and each above-mentioned channel field, It has the conductor layer for gate electrodes prepared in the channel field front face of each 
above through gate dielectric film. A metal plug is connected to the principal plane of the drain field of each above, and the source 
field of each above. The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is 
covered on the metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug 
connected to the above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the 
metallic conductor layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic 
conductor layer for drains is made, and it lets opening for source connection prepared in the above-mentioned interlayer insulation film 
pass. Among the metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection 
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of the 2nd metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned 
interlayer insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the 
above 1st. Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section for the gates as a unit block. The high frequency 
module with which the insulated gate field effect transistor of the above-mentioned unit block is characterized by carrying out two or 
more arrangement at the above-mentioned semi-conductor layer principal plane. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a technique effective in the RF power amplifier which carries out power amplification of 
the RF signal, and outputs it especially with respect to the semiconductor device used for the mobile communication device which 
uses a microwave band (which cellular 500MHz or more and 2.5GHz or less). 
[0002] 

[Description of the Prior Art] In recent years, the mobile communication device (the so-called cellular phone) represented by 
communication modes, such as a GSM (Global System for Mobile Communications) method, a PCS (Personal Communication 
Systems) method, a PDC (Personal Digital Cellular) method, and a CDMA (Code Division Multiple Access) method, has spread 
globally. 

[0003] Generally, a mobile communication device consists of the antenna which carries out radiation and reception of an electric wave, 
the RF power amplifier which amplifies the RF signal by which the power modulation was carried out, and is supplied to an antenna, a 
receive section which does signal processing of the RF signal received with the antenna, a control section which performs these 
control, and a cell (dc-battery) which supplies supply voltage to these. 

[0004] It is indicated by the following well-known reference about the semiconductor device used for such a mobile communication 
device and a mobile communication device. 

[0005] (1) About the configuration of a mobile communication device, it is indicated by "Hitachi criticism" vol.78, No.1 1 (1996-1 1), and 
pp 21-26 (reference 1), for example. 

[0006] (2) The configuration of the typical RF power amplifier of a GSM method is ISSCC98 and DIGEST OF TECHNICAL PAPERS 
(February 5, 1998) pp 50-52 (reference 2). It is stated. 

[0007] According to this reference, the threshold electrical potential difference of FET is controlled to the proper value for reduction of 
the stable design of a circuit, and the leakage current in an OFF state. As a configuration of an amplifier, the last stage component of 
a three-step amplifying circuit was considered as 2 chip juxtaposition, it is preparing and compounding a matching circuit to each, and 
high power is realized rather than the case of one chip. By reference, the configuration of this amplifier is called the DD-CIMA (Divided 
Device and Collectively Impedance matched Amplifier) technique. 

[0008] (3) The amplifier applied to RF power amplifier is stated to IEDM97 Technical Digest (1997) and pp 51-54 (reference 3). 
[0009] According to this reference, an amplifier is constituted from a power insulated gate field effect transistor (power metal-oxide 
semiconductor field effect transistor is called hereafter) using Si (silicon) semi-conductor, and realizing high performance-ization is 
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indicated. 

(0010] Specifically, improvement in the engine performance is aimed at by setting gate length of MOSFET to 0.4um(s). Moreover, 
drain pressure-proofing is set up more than 20V by preparing the offset layer of die-length 0.7um extent in the drain side of power 
metal-oxide semiconductor field effect transistor. And in order to carry out high frequency operation, reduction of gate resistance is still 
more important, and reduction of gate resistance is aimed at according to the structure (aluminum-shorted silicon gate structure) 
where aluminum wiring was made to short-circuit to metal silicide / silicon laminating gate electrode. 

[0011] (4) There is a motion which adopts a compound semiconductor (GaAs) wafer for efficient-izing of a component. Such a 
technical trend is stated to NIKKEI ELECTRONICS 1998.11.2 (no.729) pp 238-245 (reference 4). However, the wafer unit price of a 
GaAs technique is high compared with Si as stated also to this reference. 
[0012] 

(Problem(s) to be Solved by the Invention] In order to aim at the spread of mobile communication devices, the further formation of 
small lightweight of equipment and low-power-ization are demanded. Therefore, it is necessary to realize much more formation of 
small lightweight of each component part which constitutes a mobile communication device, and low-power-ization. 
[0013] As one of the above-mentioned component parts, there is RF power amplifier which supplies a RF signal to an antenna. 
Generally, this RF power amplifier has the largest power consumption, and in order to attain low-power-ization of a mobile 
communication device, it is effective [ power amplifier ] to pursue reduction (improvement in effectiveness) for the power consumption 
of this RF power amplifier. The amplifier of a GSM method using a silicon (Si) semi-conductor realized output voltage 3.5W and about 
50% (etaall) of overall efficiency at clock frequency [ of 900MHz ], and supply voltage 3.5 V:00. Overall efficiency here says the 
effectiveness in the high-frequency power amplifier (high frequency module) which consisted of the power amplification sections of 
three steps of power metal-oxide semiconductor field effect transistor. 

[0014] When the engine performance of the power metal-oxide semiconductor field effect transistor using Si which is an output stage 
amplifier at this time was premised on the DD-CIMA technique, with 2W output, it is about 55% (etaadd) of addition effectiveness, and 
needed to realize 65% or more of addition effectiveness in power metal-oxide semiconductor field effect transistor to raise the overall 
efficiency of amplifier to 55% or more. 

[0015] In addition, about the definition of the addition effectiveness (etaadd) in microwave power metal-oxide semiconductor field 
effect transistor, it is "optical microwave semi-conductor applied-technology" February 29, 1996, for example, It is stated to the 1st 
edition and 1st ** ( , Inc. Science forum issue) pp 59-66 (reference 5). 

[0016] The amplifier of a PCS method has realized output voltage 2W and about 45% of overall efficiency in clock frequency the 
o'clock of 1900MHz similarly. The engine performance of the power metal-oxide semiconductor field effect transistor which is an 
output stage amplifier at this time is about 50% with 1W output. In order to have raised the overall efficiency of amplifier to 50% or 
more, 55% or more of addition effectiveness needed to be realized in power metal-oxide semiconductor field effect transistor. 
[0017] In order to raise the addition effectiveness of an amplifier (power metal-oxide semiconductor field effect transistor), reduction of 
on resistance, gate resistance, and parasitic capacitance and improvement in a mutual conductance are raised. The purpose of this 
invention is to offer the technique of planning high addition effectiveness of the semiconductor device applied to the high-frequency 
amplifier. 

[0018] The concrete purpose of this invention is to offer the technique of aiming at on resistance reduction of a semiconductor device. 
[0019] Other concrete purposes of this invention are to offer the technique of aiming at improvement in cut-off frequency. 
[0020] Other purposes of this invention are to realize the semiconductor device which is compatible in improvement in a RF and the 
addition effectiveness in large power actuation, and reservation of dependability and mass-production nature. The purpose of further 
others of this invention is to offer the technique of attaining miniaturization and lightweight-ization of RF power amplifier. 



16 



[0021] As new along [ said ) this invention a description as the other purposes will become clear by description and the accompanying 

drawing of this specification. 

[0022] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among invention indicated in this 
application. 

[0023] The configuration of one typical semiconductor device of this invention The semi-conductor substrate of the 1st conductivity 
type, and the semi-conductor layer of the 1st conductivity type formed in the top face of the above-mentioned semi-conductor 
substrate, The 1st and 2nd field of the 2nd conductivity type opposite to the 1st conductivity type of the above in which it estranged 
mutually and was located across the field where a channel is formed in the principal plane of the above-mentioned semi-conductor 
layer part, The gate electrode which the 2nd field of the above consisted of the high concentration field adjacent to the low 
concentration field adjacent to the field in which a channel is formed, and the above-mentioned low concentration field, and was 
formed in the above-mentioned channel field upper part through gate dielectric film, The reach through layer of the 1st conductivity 
type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched at the section besides a 
principal plane of the above-mentioned semi-conductor layer, The above-mentioned above-mentioned gate electrode, 1st field [ of the 
above ], 2nd field [ of the above ], and reach through layer top The 1st insulator layer of a wrap, the 1st conductor connected to the 
high concentration field of the 1st field of the above, and the 2nd field of the above, and the above-mentioned reach through layer 
through opening prepared in the 1st insulator layer of the above, respectively -- a plug and the 2nd conductor - a plug - and with a 
plug the 3rd conductor the above - the 1st conductor layer connected to a plug and the 3rd plug the 1st conductor, and the above - it 
consists of the 3rd conductor layer connected to the inferior surface of tongue of the 2nd conductor layer connected to the plug the 
2nd conductor, and the above-mentioned semi-conductor substrate. 

[0024] according to the means mentioned above - the high concentration field of the 1st field (source) and the 2nd field (drain) of the 
above, and the electrode drawer of the above-mentioned reach through layer (source punching layer) - a conductor - since the plug 
is used, the 1st and 2nd conductor layers (the Ist-layer wiring M1) of the above constitute the electrode pattern which has a flat side. 
For this reason, the degree of freedom of arrangement of the backing wiring layer for the low resistance wiring implementation to the 
1st and 2nd conductor layers of the above (the 2nd-layer wiring M2) and M1 and M2 contact will increase. 

[0025] Therefore, reduction of the wiring resistance to the high concentration field of the 1st field and the 2nd field of the above and 
the above-mentioned reach through layer can be aimed at. Consequently, since on resistance can be reduced, it can contribute to the 
high addition increase in efficiency of a semiconductor device. 

[0026] The gate electrode which the configuration of other typical semiconductor devices of this invention is an insulated-gate electric 
field effect semiconductor device which has a drain offset field adjacent to a P-type semiconductor field and its P-type semiconductor 
field, and touches gate dielectric film consists of P-type semiconductors, and the N type layer is prepared in the above-mentioned 
P-type semiconductor field front face. 

[0027] According to the means mentioned above, when the gate electrode carried out to the P-type semiconductor, i.e., a P gate, 
compared with N gate (a gate electrode is an N-type semiconductor), threshold voltage Vth will go up by relation of a work function 
difference by 1V. For this reason, in spite of having prepared the N type layer in the P-type semiconductor field front face, no 
MARIOFU, i.e., an enhancement condition, can be maintained in the condition of not giving gate voltage. And existence of this N type 
layer will bring about the operation which extends stretch of the depletion layer from drain junction, and drain pressure-proofing 
improves. So, when designing the P gate device (P gate power metal-oxide semiconductor field effect transistor) which has drain 
pressure-proofing of the same desired value as N gate, concentration of a drain offset field can be made high. That is, it is because it 
became unnecessary to extend a depletion layer to a drain offset field side. That concentration of an offset field can be made high 
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means that low resistance-ization of a drain offset field can be attained compared with N gate device. 

[0028] Moreover, existence of an N type layer will bring about electric-field relaxation of a channel field front face. Therefore, the 
carrier mobility of a channel field part will improve. The improvement in carrier mobility can be regarded as the resistance component 
of the part having become small. 

[0029] Furthermore, even if the improvement of carrier mobility based on the above-mentioned configuration shortens gate length Lg, 
it becomes possible [ passing many currents J. That is, it is because the saturation of a carrier rate will appear notably and will usually 
sink-come to be hard of a high current, if gate length becomes short. 

[0030] If the on resistance of the P gate device in the same pressure-proofing and N gate device is compared as the above result, the 
direction of a P gate device will become possible [ decreasing enough ] from N gate device. That is, P gate power metal-oxide 
semiconductor field effect transistor can attain high addition increase in efficiency. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on a drawing. In 
addition, in the drawing for explaining the gestalt of operation, what has the same function attaches the same sign, and explanation of 
the repeat is omitted. 

[0032] (Operation gestalt 1) The operation gestalt 1 of this invention is explained with reference to drawing 5 from drawing 1 . 
[0033] Drawina 1 is the sectional view of the semiconductor device (N gate and N channel mold Si power metal-oxide semiconductor 
field effect transistor) which is the operation gestalt 1 of this invention, and drawina 2 is the top view of the semiconductor device 
which is the operation gestalt 1 of this invention. Drawing 3 is the top view showing the layout of the semiconductor device 
(semiconductor chip) which is the operation gestalt 1 of this invention, and drawing 4 is the partial top view which expanded the 
protection component 19 in the semiconductor device (semiconductor chip) shown in drawina 3 . And drawina 5 is the sectional view 
of the D-D' cutting part of the protection component shown in drawina 4 . 

[0034] The configuration of the semiconductor device (primitive cell of MOSFET) which is the operation gestalt 1 of this invention 
shown in <cross-section structure of primitive cell> drawing 1 is as follows. 

[0035] The P type quantity resistance Si epitaxial layer (semi-conductor layer of the 1st conductivity type) 2 is formed in the top face of 
the P type low resistance Si substrate (semi-conductor substrate of the 1st conductivity type) 1. Substrate specific resistance is 
carrying out to below 0.02-ohmcm from the purpose which aims at on resistance reduction. Making below into 0.02-ohmcm specific 
resistance of the silicon substrate also conventionally applied by power metal-oxide semiconductor field effect transistor is indicated 
by JP.6-97447A The specific resistance of the silicon substrate applied to this operation gestalt 1 is 0.01-ohmcm. 
[0036] Although the epitaxial wafer is recently applied also in CMOSIC, substrate specific resistance is about lOohmcm in this case, 
and it is small figures about triple [ about ] compared with the substrate specific resistance in IC. An epitaxial layer has 3 micrometers 
in 20ohms of specific resistance cm, and thickness. The epitaxial layer thickness currently indicated by the above-mentioned official 
report is 5 micrometers, and is made thinner than it 2 micrometers for the purpose of on resistance reduction. 
[0037] as the field where a channel is formed in the principal plane of an epitaxial layer 2 part - P type -- a well ~ the field 5 (PW) is 
formed alternatively, this P type - a well - a field suppresses the depletion-layer stretch prolonged in the source from a drain, and 
aims at the punch-through stopper of a sake, and P type - a well - the gate electrode 7 is formed in the field 5 (PW) front face 
through gate dielectric film (gate oxide) 6. 

[0038] the inside of an epitaxial layer 2 -- it is - P type -- a well - the N type source field (the 1st field) 10 which has high high impurity 
concentration, and the N type drain offset field (the 3rd field) (NM) 8 which has low high impurity concentration are formed in the 
location mutually estranged in contact with the field 5 (punch-through stopper layer PW). Self align of these N type source field 10 and 
the N type drain offset field 8 (NM) is carried out to the gate electrode 7, and those parts overlap to the gate electrode 7. 
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[0039] In addition, especially the N type (high resistance) field 8 located under the N type source field 10 is not needed. Self-align 
formation of the N type (high resistance) field 8 is carried out to the gate electrode 7 in the case of the impurity installation for forming 
the N type drain offset field 8 (NM). 

[0040] The N type drain field (the 2nd field) 9 which has the high high impurity concentration for an electrode drawer in contact with 
the drain offset field 8 is formed. 

[0041] In contact with the N type source field 10, the P type source punching layer (reach through layer) 3 which has the high high 
impurity concentration (low resistance) which reaches a substrate 1 from the principal plane is formed in the epitaxial layer 2. The P 
type low resistance field 4 for contact is formed in the reach through layer 3 front face. Electrical installation of the N type source field 
10 is carried out to the source rear-face electrode S1 through a metal plug, the 1st-layer wiring, the metal plug, and the reach through 
layer 3. 

[0042] In addition, in drawing 1 , between A-A' is a primitive cell and the pitch is about 6 micrometers. It is 0.7 micrometers, the die 
length Lr, i.e., the drain offset length, of the above-mentioned drain offset field 8 in which the gate length Lg of the gate electrode 3 
was formed for the drain proof-pressure reservation by 0.3 micrometers and electric-field relaxation. Gate oxide thickness is 1 1nm and 
was set up in consideration of oxide-film permissible electric field with the on resistance improvement. This is described in detail later. 
The 1st insulator layer (interlayer insulation film) 20 is formed so that the gate electrode 7, the N type source field 10, the N type drain 
offset field 8 (NM), the N type drain (low resistance) field 9, and the P type source punching layer 3 may be covered, the conductor for 
electrode drawers which two or more openings are prepared in the 1st insulator layer 20, and contacts the N type source field 10, the 
N type drain field 9, and the P type source punching layer 3 in these openings, respectively it has a plug P1. a conductor - a plug 
P1 consists of a tungsten and is embedded in opening - having -- the front face - the front face of the 1st insulator layer 20 - about - 
I am doing one. 

[0043] the conductor connected to the front face of the 1st insulator layer 20 to the N type source field 10 -- the conductor contacted 
by the plug and the P type source punching layer 3 the conductor with which the 1 1d of the 1st conductor layer which carries out 
electrical installation of the plug was contacted to the N type drain field 9 - pattern formation of the 11s of the 2nd conductor layer 
linked to a plug P1 is carried out as the 1st-layer wiring (M1), respectively. 

[0044] The 2nd insulator layer (interlayer insulation film) 30 is formed so that the 1st and 2nd conductor layer 1 1d and 1 1s may be 
covered, and the conductor contacted by the 2nd insulator layer to the P type source punching field 3 - the conductor contacted by 
the N type drain field 9 on the plug - it is located in a plug P1, respectively, and opening is formed. The wiring 12d and 12s (the 
2nd-layer wiring M2) as backing wiring for attaining low resistance-ization of wiring resistance is connected to the 1st and 2nd 
conductor layer 1 1 d and 11s through these openings, respectively. 

[0045] Source rear-face electrode S (2) is connected to the 1st reference potential, for example, touch-down potential, and, on the 
other hand, 12d of drain electrodes is connected to the 2nd reference potential higher than the 1st reference potential of the above, for 
example, power-source (Vdd=3.6V) potential. 

[0046] With reference to <layout of unit block> drawing 2 , the relation between the Ist-layer wiring of this operation gestalt 1 and the 
2nd-layer wiring is described in detail below. 

[0047] In drawing 2 , 11 is the conductor layer (the 1 st-layer wiring M1) of the 1st layer, and 12 is the conductor layer (the 2nd-layer 
wiring M1) of the 2nd layer, the conductor to the N type source field 10 which 13 mentioned above, the N type drain field 9, and a 
semiconductor region like the P type source punching layer 3 - it is the contact section of a plug (metal plug), and 14 is the contact 
section of the 2nd-layer wiring M2 to the Ist-layer wiring M1. 21 shows the boundary line of a component isolation region (field oxide). 
That is, the part surrounded by the line 21 is a component formation field. 22 is the bonding pad section for drain electrodes (drain 
pad), and 23 is the bonding pad section for gate electrodes (gate pad). This drain and the gate pads 22 and 23 show 1 block, and 
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arrange several blocks in juxtaposition according to required gate width with an actual chip. This is explained with reference to 
drawing 3 later. 

(0048) Drawing 2 is the case where the number of the gate electrodes 3 is two, is inserted into the gate electrode 3 f and has a drain 
field, and both sides serve as a source field. It is the primitive ceil shown by drawing 1 , and with an actual chip, between A-A' 
arranges by the dozens of repeat, and may be 1 block. The drain is extended by the pad 22 with the 2nd-layer wiring in parallel, 
without crossing to the gate electrode 3. Moreover, it is backed with the 2nd-layer wiring in parallel, without also crossing the source to 
the gate electrode 3. The IsMayer wiring extends the gate from the gate electrode 3 for every fixed die length, and common 
connection is made with the 2nd-layer wiring from the circumference at the pad section 23. In the case of this operation gestalt 1 , the 
fixed die length which takes out a gate electrode is about 40 micrometers. Moreover, in order to make it intersect perpendicularly with 
a gate electrode and to take out wiring, the parasitic capacitance between the 2nd-layer wiring for drains and the Ist-layer wiring for 
the gates becomes small. Namely, the stripe-like gate electrode 3 is extended in the direction which carries out a perpendicular to 
drain wiring and a gate electrode with the Ist-layer wiring 1 1 in a fixed distance of about 40 micrometers. In the both ends of a block, 
common connection is made with the 2nd-layer wiring 12 at the gate pad 23. Compared with the case where this extends in parallel, 
the parasitic capacitance between drain wiring and gate wiring is reduced. 

[0049] Moreover, the drain pad section 22 is approached, extention section 12E of the 2nd metallic conductor layer for the sources is 
arranged, it is located under extention section 12E, other penetration layers which have the same configuration as the 
above-mentioned penetration layer are prepared in an epitaxial layer, and electrical installation of the extention section 12E is carried 
out to the penetration layer. 

[0050] according to this operation gestalt 1 in what should be observed here - the object for electrode drawers - as a conductor - a 
conductor - a plug is adopted and opening for contact with the 2nd-layer wiring to the Ist-layer wiring M1 (contact section) is located 
on electrode drawer opening. 

[0051] That is, as shown in drawing 2 , the contact 13 to the Ist-layer wiring and the low resistive layer of a drain field and the contact 
14 to the 1st layer and the 2nd-layer wiring are formed on the same shaft. The difference between this structure and the conventional 
technique is explained below with reference to drawing 45 and drawing 46 . 

[0052] Drawing 45 is the top view showing the contact section of drain wiring of the conventional technique. On the other hand, 
drawing 46 is the top view showing the contact section of drain wiring of the semiconductor device which is this operation gestalt 1. In 
addition, the conventional technique said here has adopted the usual two-layer wiring technique tried by the artificer etc. 
[0053] with the conventional technique which looked like [ drawing 45 ] and was shown, the Ist-layer wiring 11 (M1) was connected to 
the direct drain field as an electrode drawer electrode (wiring) through the contact section (opening) 13 prepared in the 1st interlayer 
insulation film. And connection of the 2nd-layer wiring 12 (M2) for backing to the Ist-layer wiring 11 (M1) was made through the 
contact section 14 prepared in the 2nd interlayer insulation film so that it might not lap with the contact section 13. When the contact 
section 1 4 is arranged in piles on the contact section 1 3, a hollow is formed in the contact section 1 3 at the 1 st-layer wiring 1 1 . For this 
reason, when forming the contact section 14 with a phot RIZOGURAHII technique, the etching remainder will exist in the contact 
section 14. Contact to the Ist-layer wiring 11 and the 2nd-layer wiring 12 will not accomplish certainly, but will cause increase of 
contact resistance. For this reason, there is a problem that effectiveness of backing wiring cannot be pulled out enough. Therefore, the 
contact section 14 and the contact section 13 needed to shift and arrange. 

[0054] on the other hand - this operation gestalt 1 - the contact section for an electrode drawer -- a conductor -- the level difference 
was canceled in order to wire, after burying by the plug (metal plug). Therefore, as shown in drawing 46 , it becomes possible to carry 
out the contact sections 13 and 14 on the same axle, and there are advantages, such as improvement in a degree of freedom of a 
layout, improvement in the current capacity of contact, and reduction of contact and wiring resistance, namely, the N type source (low 
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resistance) field 10, the N type drain (low resistance) field 9, and the P type source punching field 3 - it is alike, respectively and 
reduction of the receiving wiring resistance can be aimed at. Consequently, since on resistance can be reduced, high addition 
effectiveness of a semiconductor device can be planned. 

[0055] In addition, adopting a metal plug technique with a CMOS transistor etc. is known well. For example, such a technique is 
indicated by JP,6-350042,A. Although [ the above-mentioned official report ] it is clear, a metal plug technique usually aims at the cure 
against a stage piece at the time of the upper circuit pattern formation. Especially, in consideration of the case where the 1st-layer 
wiring or the 2nd-layer wiring crosses, a metal plug technique is applied to an electrode drawer to a gate electrode (wiring). 
[0056] However, according to this operation gestalt 1 , the metal plug is applied under the situation that a gate electrode and the 
2nd-layer wiring for drains (M2) do not cross. That is, this operation gestait 1 is based on the way of thinking which is completely 
conventionally different from application of a well-known metal plug technique. 

[0057] In addition, although drawing 2 shows the case where the number of the gate electrodes 3 is two, when the number of the gate 
electrodes 3 is four, as shown in drawing 83 , it serves as centering on Z-Z' shaft mirroring layout structure. In consideration of the 
balance of a drain current, even numbers of the gate electrode 3 are prepared so that each drain electrode (drain field) may be 
inserted. 

[0058] The layout of the chip of the <chip layout> book operation gestalt 1 is shown in drawing 3 . The layout of the unit block section 
shown in drawing 3 has composition shown in drawing 2 explained previously. 

[0059] The power metal-oxide semiconductor field effect transistor arranged in the chip shown in drawing 3 connects two or more unit 
blocks of drawing 3 to juxtaposition. 

[0060] Namely, the channel field of plurality [ principal plane / of the semi-conductor substrate with which this operation gestalt has a 
semi-conductor layer ], The drain field and source field which were prepared across each above-mentioned channel field, It is. the 
insulated-gate mold semiconductor device which has the conductor layer for gate electrodes prepared in the channel field front face of 
each above through gate dielectric film - A metal plug is connected to the principal plane of the drain field of each above, and the 
source field of each above. The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation 
film is covered on the metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal 
plug connected to the above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among 
the metallic conductor layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic 
conductor layer for drains is made, and it lets opening for source connection prepared in the above-mentioned interlayer insulation film 
pass. Among the metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection 
of the 2nd metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned 
interlayer insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the 
above 1st. Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section 22 for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section 23 for the gates as a unit block. Two or more 
arrangement of the insulated gate field effect transistor of the above-mentioned unit block is carried out at the principal plane of the 
above-mentioned semi-conductor substrate, and the 1st metallic conductor layer for the above-mentioned gates and the 2nd metallic 
conductor layer for the above-mentioned gates are connected between the above-mentioned unit blocks. 

[0061] As shown in drawing 3 , two or more drain pads 22 meet one side of a chip, and the gate pad 23 and the source pad 20 are 
arranged along other sides of a chip. Among these, the source pad (source pad for probes) 20 is mainly used for a component 
actuation check by mounting, without using it. That is, this source pad 20 is formed in order to make easy the check of the power 
metal-oxide semiconductor field effect transistor in the wafer condition which is not divided into each chip of operation. The property of 
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each chip (MOSFET) can be inspected in the state of a wafer by making each pads 20, 22, and 23 in which the checking probe 
(prober) was prepared on the substrate top face at the time of a check of operation contact. 

[0062] The protection diode 19 for electrostatic-discharge prevention of gate dielectric film is formed by the gate pad arranged to chip 
both ends. Hereafter, this gate protection diode is explained. 

[0063] The configuration of gate protection diode is shown in <gate protection diode> drawino 4 and drawing 5 . Drawing 4 is the top 
view which carried out partial expansion of the gate protection diode 19 shown in drawing 3 . Drawino 5 is a sectional view between 
D-D' in drawino 4 . 

[0064] In drawing 4 ( drawing 5 ), 21 is thick field oxide. Pattern formation of the gate pad 23 prepared on field oxide 21 is carried out 
to the 2nd-layer wiring 12 (M2) in one. And the gate pad 23 is connected to the P type low resistance field 4 through the 1 st-layer 
wiring 11 (M1). P type low resistance field 4b formed in the shape of a ring so that this P type low resistance field 4, the N type 
quantity resistance field 8, and P type low resistance field 4a might be surrounded constitutes the diode (the Buck Thu back diode) of 
PNP structure. Pressure-proofing of this PNP structure can be designed to about **5-9V, and the surge voltage which appeared in the 
gate pad can be clamped and absorbed. In addition, the P type low resistance fields 4a and 4b are formed in the same process as the 
P type low resistance field 4 for contact shown in drawing 1 . 

[0065] Moreover, the metal plug P1 is adopted also as this gate protection diode. It connects with the P type field 8 (4), and the metal 
plug P1 of the shape of two stripe functions as a current flowing to homogeneity. 

[0066] The manufacture approach of the silicon power metal-oxide semiconductor field effect transistor which is the <process> book 
operation gestalt 1 is explained below with reference to drawing 6 - drawing 29 . 

[0067] In addition, in each of drawing 6 - drawing 9 , drawing 14 , drawing 20 , drawing 23 , and drawing 29 , the sectional view shown 
in (a) shows the X-X'Y-Y [ in / in the sectional view which showed the cutting cross section and was shown in (b) / drawing 2 ]' cutting 
cross section in drawing 2 . 

[0068] (1) The ion implantation process for P type blanking layer (P type through layer) formation : as shown in drawing 6 (a) and (b), 
the semi-conductor wafer with which the P-type semiconductor layer 2 was first formed in the principal plane of the semi-conductor 
substrate 1 which consists of Si of the 1st conductivity type (specifically P type) is prepared. The P-type semiconductor layer 2 was 
formed by the well-known epitaxial grown method. Hereafter, the P-type semiconductor layer 2 is called a P type epitaxial layer. 
[0069] As mentioned above, the specific resistance of the semi-conductor substrate 1 has 0.01-ohmcm. On the other hand, the 
specific resistance of the P type epitaxial layer 2 is higher than substrate specific resistance, and has 20ohmm. The thickness of an 
epitaxial layer 2 is set as the range of 2.5-3.5 micrometers in consideration of reduction of on resistance, and drain pressure-proofing. 
In this example, the thickness of an epitaxial layer 2 was set as 3 micrometers. 

[0070] Then, the silicon oxidation (Si02) film 100 with a thickness of 10nm is formed in the front face of an epitaxial layer 2. And in 
order to form the ion implantation mask for P striking omission stratification, on Si02 film 100, a phot RIZOGURAFI technique is used 
and the photoresist pattern (mask) PR 1 is formed. 

[0071] Then, etching removal of the front face of the silicon oxide film 100 and an epitaxial layer 2 is carried out using a mask PR 1. 
The front face of an epitaxial layer 2 is etched into a depth of about 50nm. Thereby, a level difference is formed in the front face of an 
epitaxial layer 2. This level difference can be used as a target for mask alignment. 

[0072] Then, in order to form the P type blanking layer 3, the impurity in which the 1st conductivity type (P type) is shown is introduced 
by the ion ****** method in the epitaxial layer 2 in which the above-mentioned mask PR 1 is not formed. That is, the ion implantation of 
the boron (B+) of a P type impurity is alternatively carried out to the deep location of an epitaxial layer 2 on condition that acceleration 
energy 80keV and dose 1 .5x1016/cm2, using a mask PR 1 . 

[0073] (2) Field oxide formation process : the mask PR 1 shown in drawing 6 and the oxidation silicone film 100 are removed. Then, 
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the field oxide 21 for dividing the unit block of MOSFET is alternatively formed with a LOCOS (Local Oxidation of Silicon) technique. 
[0074J First, as shown in drawing 7 (a) and (b), silicon oxide 100a is formed in an epitaxial layer front face by thermal oxidation as a 
pad oxide film. This pad oxide film avoids that the insulator layer (oxidation-resistant insulator layer) which consists of the silicon 
nitride film used as the anti-oxidation mask formed succeedingly touches a direct silicon front face. When a silicon nitride film covers 
on a direct silicon front face, a thermal strain remains on the front face, and a crystal defect is caused. That is, a pad oxide film is 
formed as buffer film for preventing a crystal defect. 

[0075] Then, the silicon nitride film 101 as an anti-oxidation mask is formed. And pattern formation of this silicon nitride film 101 is 
carried out using a photograph RIZOGURAHII technique. 

[0076] And the left-behind silicon nitride film 101 is used as a mask, epitaxial layer 2 front face in which the silicon nitride film 101 is 

not formed is oxidized thermally, and field oxide (LOCOS oxide film) 21 with a thickness of 350nm is formed alternatively. 

[0077] Thermal oxidation (heat treatment) at this process was performed on 1050 degrees C - 1100 degrees C and the processing 

conditions for about 30 minutes, and the important thing is accompanied by the enlargement diffusion of a P type impurity by which ion 

implantation was carried out here. Therefore, in an epitaxial layer 2, the P type blanking layer (P+) 3 which reaches the 

semi-conductor substrate 1 is formed at this time. That is, heat treatment for these formation is performed by once, without performing 

heat treatment of P striking omission layer 3 formation and field oxide 21 formation to the individual according to independence, 

respectively. That is, the heat treatment (annealing :) process for P type blanking layer 3 formation can be skipped. 

[0078] Moreover, it can control that the boron impurity in the semi-conductor substrate 1 carries out autodoping (auto-doping) into the 

thin epitaxial layer 1 by the abbreviation of this heat treatment process. Control of the autodoping of this impurity can reduce the high 

impurity concentration of P wells (PW) 5 described later, and can bring about the effectiveness of on resistance reduction. 

[0079] A silicon nitride film 101 and pad oxide-film 100a are removed, and the defect which exists in the front face of an epitaxial layer 

2 is removed. Then, silicon oxide (100b) is formed in epitaxial layer 2 front face by thermal oxidation. 

[0080] And annealing of field oxide 21 is performed at heat treatment temperature higher than the formation temperature of the 
above-mentioned silicon oxide (100b), and about 1050 degrees C. Annealing is an important means in order to obtain the power 
metal-oxide semiconductor field effect transistor of this embodiment 1 for the purpose of reducing the crystal defect which remains on 
the front face of the active region in which MOSFET is formed, and aiming at proof-pressure reservation of the gate oxide by 
thin-film-izing of gate oxide. 

[0081] (3) P type - a well - 1st impurity installation process for field formation: - it is shown in drawing 8 (a) and (b) - as - a drain 
formation field -- a wrap - form the photoresist pattern (mask) PR 2 like. 

[0082] Then, the impurity in which the 1st conductivity type is shown is alternatively introduced into epitaxial layer 2 front face in which 
the mask PR 2 is not formed. For example, the boron of p mold impurity is alternatively introduced in an epitaxial layer 2 with the 
energy which passes field oxide 21 by the ion implantation method. That is, in epitaxial layer 2 front face which touches field oxide 21, 
boron is introduced so that the impurity atom concentration profile after annealing treatment may serve as a peak mostly. Of this, as 
for the epitaxial layer 2 front face, the P type high concentration field as a channel stopper is formed. Ion implantation conditions are 
acceleration energy 200keV and dose 2.0x1 01 3/cm2. 

[0083] (4) P type - a well -- 2nd impurity installation process for field formation: - the above-mentioned 1st impurity installation 
process - then, further, as shown in drawing 9 (a) and (b), where the above-mentioned mask PR 2 is left, introduce alternatively the 
impurity in which the 1st conductivity type is shown in an epitaxial layer 2. For example, the same boron as the above-mentioned 1st 
impurity installation process is alternatively introduced in an epitaxial layer 2 by the ion implantation method. Ion implantation 
conditions are acceleration energy 50keV and dose 1.0x1 01 3/cm2. 

[0084] performing two ion implantation gradually like the above-mentioned 1st and 2nd impurity installation process - the well of the 
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depth direction - concentration distribution can be made into homogeneity and heat treatment for enlargement diffusion 
(elevated-temperature annealing) can be avoided. In addition, the sequence of the above-mentioned 1st and 2nd impurity installation 
process may be reverse. 

[0085] (5) - ion implantation process for threshold voltage adjustment: - although the drawing was omitted, after removing the mask 
PR 2 shown in drawing 9 , impurity installation for threshold electrical-potential-difference (Vth) adjustment is performed. For example, 
the ion implantation of the BF2 ion is carried out to epitaxial layer 2 front face on condition that acceleration energy 50keV and dose 
1.0x1 01 2/cm2. then, the P type which extends and diffuses the impurity driven in by annealing treatment (950 degrees C, 60 
seconds) at above (3) and (4) process, and serves as a channel formation field of MOSFET after washing epitaxial layer 2 front face - 
a well - a field (punch-through stopper layer) 5 is formed. 

[0086] (6) Gate-dielectric-film formation process : remove silicon oxide 100b ( drawing 9 ) which received the ion implantation damage, 
and expose the front face, and the exposed P type - a well - thickness forms in field 5 front face the gate oxide 6 which is 10nm or 
more and 12nm or less by thermal oxidation processing (refer to drawing 10 ). According to this operation gestalt 1, the thickness of 
gate oxide 6 is set up so that it may be set to 1 1 **0.5nm. 

[0087] Gate dielectric film 6 may be replaced with the thermal oxidation film, and may apply the silicon oxide containing nitrogen, and 
the so-called acid nitride. In this case, the trap of a hot electron is reduced to the interface of gate dielectric film, and the cure against 
a hot carrier is attained. That is, according to the acid nitride, nitrogen (N) can be combined and termination of the trap of a film 
interface can be carried out. 

[0088] Moreover, gate dielectric film 6 may apply Si02 film (thickness: 4nm) by thermal oxidation, and the laminating gate dielectric 
film which carried out the laminating of the Si02 film (thickness: 7nm) by the CVD method thicker than the Si02 film top on the Si02 
film. As for Si02 film by the CVD method, the HLD (High Temperature Low Pressure Decomposition) film is specifically used. The 
TEOS (tetraethyl orthosilicate) ingredient which is the organic source is used, and the HLD film is excellent in thickness homogeneity, 
and takes effect to diffusion prevention of the impurity to the inside of the film. Especially adoption of such gate dielectric film is 
effective in the operation gestalt of the P gate and N channel mold Si power metal-oxide semiconductor field effect transistor 
described later. Because, in the case of a P type gate electrode, the compactness of gate oxide is spoiled by leak of the boron 
(impurity) contained in the electrode. For this reason, leak of boron is prevented by application of the above-mentioned laminating 
gate dielectric film, and can prevent proof-pressure degradation of gate dielectric film by it. 

[0089] (7) As shown in conductor-layer formation process: for gate electrodes, then drawing 10 , cover polycrystalline silicon layer 
(doped polysilicon: doped poly-silicon) 7a containing the Lynn impurity with a thickness of about 100nm with a CVD method on gate 
oxide 6 front face. Then, in order to obtain a low resistance gate electrode, the laminating of metal silicide layer 7b with a thickness of 
about 150nm thicker than the polycrystalline silicon layer 7a, for example, the tungsten silicide (WSi) layer, is carried out to the front 
face of polycrystalline silicon layer 7a. The oxidation silicone film 20 with a thickness of 150nm is formed in a WSi layer 7b front face 
by the pyrolysis of an organic silane as a protective coat (cap layer). Preparing such a cap layer is not examined by the technical field 
of the RF power MOS until now, although well known for the technical field of CMOSLSI. 

[0090] (8) The mask pattern formation process for gate electrodes : as shown in drawing 1 1 , form the photoresist pattern (mask) PR 3 
for forming a gate electrode. The pattern width of face of a mask PR 3 specifies gate length, and it is formed so that it may be set to 
0.35 micrometers or less. 

[0091] (9) Gate electrode pattern formation process : the condition after gate electrode pattern formation is shown in drawing 12 . 
Pattern formation of the gate electrode 7 which consists of polycrystalline silicon layer 7a and WSi layer 7b is carried out using the 
mask PR 3 shown in drawing 1 1 by etching the cap layer 20, tungsten silicide layer 7b, and polycrystalline silicon layer 7a one by one. 
[0092] (10) drain offset field formation process: - it is shown in drawing 13 - as -- the low concentration semiconductor region 8 ~ P 
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type - a well - carry out self-align formation to the gate electrode 7 by the ion implantation method into a field 5. This low 
concentration semiconductor region (drain offset field) 8 aims at improving drain pressure-proofing. The ion implantation for forming 
the drain offset field 8 is performed on condition that ****** for Lynn which is an N type impurity, for example, acceleration energy 
50keV, and dose 1.0x1O13/cm2. 

[0093] According to the experiment, the relation between a drain offset field (offset layer) and on resistance was as drawing 35 . 
Therefore, the depth of an offset layer was set to 0.2 micrometers or more. 

[0094] (11) Source drain field formation process : as shown in drawing 14 (a) and (b), form the photoresist pattern (mask) PR 4 so that 
the part and the P type blanking layer 3 of the drain offset field 8 may be covered. Then, impurity installation for source drain field 
formation is performed using a mask PR 4. By the ion implantation method, the arsenic which is an N type impurity is acceleration 
energy 60keV and the conditions of dose 8.0x1 01 5/cm2, lets the oxidation silicone film (gate oxide) 6 pass, and impurity installation is 
alternatively introduced in the low concentration semiconductor region 8. 

[0095] (12) In order to form the front face of the contact field formation process P type blanking layer 3 into low resistance, as shown 
in drawina 15 , introduce into P type blanking layer 3 front face the fluoridation boron (BF2) which is a P type impurity on condition that 
acceleration energy 40keV and dose 2.0x1 01 5/cm2 using a mask PR 5. And annealing treatment is performed after this. This forms 
the P type contact field 4 in P type blanking layer 3 front face. 

[0096] (13) Form the 1st insulator layer 20 completely on the semi-conductor substrate 1 as a 1st insulator layer (interlayer insulation 
film) formation process interlayer insulation film. First, as shown in drawina 16 , sequential formation of the plasma TEOS film 20B 
(thickness: 800nm) which was excellent in CVDSi02 film 20A (thickness: 100nm) and surface smoothness on the semi-conductor 
substrate 1 is carried out. Since it has the level difference on the gate electrode, a chemical machinery polish 
(CMP:Chemical-Mechanical Polishing) technique is used for the front face of this plasma TEOS film 20B, it is ground about 100nm 
and flattening is carried out. 

[0097] Although adoption of a CMP technique was adopted in IC (LSI) until now, it was not adopted in the power metal-oxide 
semiconductor field effect transistor for RFs. 

[0098] With this operation gestalt 1, adoption of this CMP technique can realize the metal plug described below, and the power 
metal-oxide semiconductor field effect transistor aiming at reduction of on resistance is obtained. 

[0099] Then, as shown in drawing 17 , PSG film 20C (thickness: 300nm) is formed on plasma TEOS film 20B. The total thickness of 
the 1st insulator layer 20 is 1200nm, and is made thicker than two insulator layers (interlayer insulation film) described later. This is for 
reducing the parasitic capacitance of wiring. 

[0100] CVDSi02 film 20A can be transposed to silicon nitride (SiN). Adoption of this silicon nitride blocks permeation of the hydroxide 
ion (OH-) to gate oxide, and is effective as a cure against a hot carrier. 

[0101] (14) As shown in opening formation process drawina 18 for electrode drawers, form the photoresist pattern (mask) PR 6 on 
PSG film 20C. Then, as shown in drawina 19 , the 1st insulator layer (20) is alternatively removed using a mask PR 6, and the 
opening CH1 for electrode drawers is formed. 

[0102] (15) As shown in metal plug formation process drawina 20 (a) and (b), form the metal plug P1 which consists of W (tungsten) in 
the opening CH1 for electrode drawers, respectively. 

[0103] First, a TiN (titanium nitride) layer is formed in the 1st insulator layer (20) front face in which the opening CH1 for electrode 
drawers was formed by the sputtering method as a barrier layer so that W (tungsten) may not be spread in a semiconductor region (8 
9). Then, the refractory metal layer which consists of W (tungsten), for example is formed with a CVD method. And etchback of the 
above-mentioned refractory metal layer and the barrier layer is carried out. Consequently, the 1 st insulator layer 20 and the metal plug 
P1 which has the same side mostly are embedded in the opening CH1 for electrode drawers. That is, the metal plug P1 is connected, 
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respectively on the source field (the 1st field) 10, the drain field (the 2nd field) 9, and the reach through layer 3. [0104] (16) As shown 
in 1st conductor-layer (the IsMayer wiring) formation process drawing 21 , form the 1st conductor layer (the IsMayer wiring) M1 by 
the sputtering method on the 1st insulator layer 20. The 1st conductor layer consists of the aluminium alloy which has low resistance 
and migration-proof nature. An AlCu alloy is adopted as a more concrete ingredient. The thickness is about 400nm. Then, as shown in 
drawing 22 , the photoresist pattern (mask) PR 7 is formed on the 1st conductor layer Ml. And as shown in drawing 23 (a) and (b), 
patterning of the 1st conductor layer M1 is carried out using a mask PR 7. 

[0105] (17) Form the 2nd insulator layer 30 completely on the semi-conductor substrate 1 as a 2nd insulator layer (interlayer insulation 
film) formation process interlayer insulation film. As shown in drawing 24 , sequential formation of plasma TEOS film 30A (thickness: 
300nm), SOG film 30B (thickness: 300nm), and plasma TEOS film 30C (thickness: 300nm) is carried out on the semi-conductor 
substrate 1 . SOG film 30B is formed in order to ease the level difference of plasma TEOS film 30A. 

[0106] (18) As shown in opening formation process drawing 25 for wiring connection, form the photoresist pattern (mask) PR 8 on the 
2nd insulator layer 30. Then, as shown in drawing 26 , using the above-mentioned mask PR 8, the 2nd insulator layer 30 (30A, 30B, 
30C) is removed alternatively, and the opening CH2 for wiring connection is formed. In addition, drawing 26 shows the cross-section 
structure of the semiconductor device after removing the above-mentioned mask PR 8. 

[0107] (19) As shown in 2nd conductor-layer (the 2nd-layer wiring) formation process drawing 27 , form the 2nd conductor layer (the 
2nd-layer wiring) M2 on the 1st insulator layer 30 by the same approach as the 1st conductor layer M1. Moreover, the ingredient as 
the 1st conductor layer also with the same ingredient of the 2nd conductor layer (the 2nd-layer wiring) M2 is chosen. However, 
compared with film Atsu of the 1st conductor layer M1, the thickness is about 4 times and is attaining low resistance-ization as backing 
wiring. 

[0108] Then, as shown in drawing 28 , the photoresist pattern (mask) PR 9 is formed on the 1st conductor layer M1 . 
[0109] And as shown in drawing 29 , using a mask PR 9, patterning of the 2nd conductor layer M2 is carried out, and the drain 
electrode (drain wiring) D and source electrode (source wiring) S (1) are formed. Source electrode (source wiring) S (1) carries out 
electrical installation of the source wiring of the 1st layer between each eel and during each block (M1). In addition, drawing 29 shows 
the cross-section structure of the semiconductor device after removing the above-mentioned mask PR 9. 

[0110] (20) Although not illustrated to source rear-face electrode formation process drawing 29 , remove the surface protective coat 
alternatively so that a surface protective coat may be formed after the above-mentioned (19) process on the drain electrode (drain 
wiring) D and the source electrode (source wiring) (1) S and the pad section may be exposed. Then, grinding of the rear face (inferior 
surface of tongue) of the semi-conductor substrate 1 is carried out, and the thickness is made thin. This grinding is performed as 
pretreatment for making it a semiconductor chip from a semi-conductor wafer. And a source rear-face electrode is formed in the rear 
face by carrying out the laminating of nickel layer (thickness: about 0.1 micrometers), Ti layer (thickness: about 0.15 micrometers), 
nickel layer (thickness: about 0.2 micrometers), and the good Ag layer (thickness: 1.3 micrometers) of soldering nature one by one. 
The upper Ti layer is formed for [ with Ag layer ] an adhesive property for the adhesive property between nickel layer whose lower 
layer Ti layer is a barrier layer, and Si substrate. 

[0111] In addition, Ag layer must be attached in a module substrate (soldering), and must sometimes pay attention to Ag layer 
exfoliation by oxidation. It may replace with Ag layer and Au layer may be used. In this case, since exfoliation of Au layer is not 
produced at the time of soldering, low resistance contact to a module substrate can be aimed at. 
[0112] According to this process, the following effectiveness is acquired. 

[0113] (a) The thermal oxidation (heat treatment) performed at the above-mentioned process (2) is accompanied by the enlargement 
diffusion of a P type impurity by which ion implantation was carried out. 

[0114] Therefore, in an epitaxial layer 2, the P type blanking layer (P+) 3 which reaches the semi-conductor substrate 1 is formed at 
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this time. That is, heat treatment for these formation is performed by once, without performing heat treatment of P striking omission 
layer 3 formation and field oxide 102 formation to the individual according to independence, respectively. For this reason, the heat 
treatment (annealing) process for P type blanking layer 3 formation can be skipped. 

[01 15] (b) The autodoping of the impurity from a substrate to an epitaxial layer can be controlled for the reason of the above (a). For 
this reason, it is easy to control the high impurity concentration of P wells (PW), and it can be stopped low. Therefore, even if it 
shortens gate length for on resistance reduction, pressure-proofing can be secured enough. 
[01 16] Therefore, simplification of a heat treatment process will contribute to on resistance reduction. 

[0117] (c) For the reason of the above (a) and (b), thickness of an epitaxial layer 2 did not have to be thickened and the thickness 
became possible [ making it 2.5 micrometers or more and 3.5 micrometers or less ] in consideration of pressure-proofing of a target. 
For this reason, the formation depth of the P type blanking layer (P+) 3 also becomes shallow, and will contribute to on resistance 
reduction. 

[01 18] (d) after a field oxide formation process - P - since the well (PW) is formed - the P - a well is not influenced of heat treatment 
at the time of field oxide formation. That is, P wells are not exposed to an elevated temperature 1000 degrees C or more. For this 
reason, it is easy to control the high impurity concentration of P wells (PW), and it can be stopped low. Therefore, even if it shortens 
gate length for on resistance reduction, pressure-proofing can be secured enough, therefore, the above P - a well - the sequence of 
a formation process will contribute to on resistance reduction. 

[0119] (e) As the above-mentioned (4) process described, a formation process is performed by two steps of ion implantation P well. 
Therefore, the elevated-temperature annealing treatment for enlargement diffusion is unnecessary. That is, the annealing treatment in 
the above-mentioned (5) process can be made to serve a double purpose. For this reason, process simple *♦****". Moreover, it will 
contribute to on resistance reduction for the same reason as the above (d). 

[0120] (f) the above-mentioned (2) process described -- as - after field oxide formation - it is - the well of the above-mentioned (3) 
process - by performing annealing treatment in advance of field formation, the crystal defect which remains on the front face of the 
active region in which MOSFET is formed can be reduced, and proof-pressure reservation of the gate oxide by thin-film-izing of gate 
oxide can be aimed at. 

[0121] (g) As the above-mentioned (10) process described, a drain offset field (die length) is prescribed by the mask PR 4, and has 

not adopted the LDD structure using a sidewall. That is, a high resistance field like a drain offset field is made not to be formed in a 

source field side. Thereby, reduction of on resistance can be aimed at with the improvement in a drain proof pressure. 

[0122] The formation conditions of MOSFET in the formation condition of MOSFET> book embodiment 1 are described below. 

[0123] The resistance component of the MOSFET chip in this example is explained with reference to drawina 30 . 

[0124] Drawing 30 is the resistance model of MOSFET in connection with the operation gestalt 1 shown in drawing 1 . The resistance 

RON0 was excluding resistance of the whole chip and excluding [ Ron ] resistance of RON0 to a P type blanking layer, and a 

substrate (the source is taken out from a substrate front face and it is resistance of a case), R1 - for source wiring resistance and R3, 

source blanking layer resistance and R4 are [ drain wiring resistance and Rr / resistance of an offset field, and Rc / channel resistance 

and R2 / resistance of a P type substrate and R5 ] total resistance with R3 and R4. 

[01 25] In explaining the effectiveness of this operation gestalt 1 , in order to separate an MOSFET body and the effect by the substrate 
rear-face electrode, henceforth, on resistance sets to Ron instead of RON0, and uses Ron-Wg standardized with gate width Wg. 
Moreover, also with the mutual conductance from the same idea, and a threshold electrical potential difference, as long as there is no 
notice, it considers as the engine performance of FET which took out the source from a substrate front face. The gate length of this 
operation gestalt 1 , gate oxide thickness, and an offset layer are explained. 

[0126] The relation of the gate oxide thickness and on resistance which took into consideration the gate proof pressure (oxide-film 
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permissible electric field) to drawing 31 is shown. The relation between gate length and on resistance is shown in drawing 32 , and the 
relation between gate length and a mutual conductance is shown in drawing 33 , respectively. The relation between gate length and a 
threshold electrical potential difference is shown in drawing 34 . Moreover, the offset layer depth and the relation of on resistance are 
shown in drawing 35 . The relation between offset length and on resistance is shown in drawing 36 , and offset length and drain 
pressure-proofing are shown in drawing 37 , respectively. 

[0127] In drawing 31 , in order to obtain need upper-limit mm of 4ohms of on resistance, it is important that gate oxide is thin, and on 
the other hand from a viewpoint of the dependability of gate oxide, 10nm or more of thickness which does not have a dependability top 
problem to 5V in the maximum of the input amplitude in GSM application is required. Consequently, in consideration of dispersion, the 
thickness of gate oxide is set up with 10nm or more and 12nm or less. Also in drawing 32 and drawing 33 , reduction of on resistance 
and improvement in a mutual conductance are achieved by compaction of gate length, and less than ( 4ohmmm ] and a mutual 
conductance are obtained for on resistance 150 mS(s)/more than mm in 0.35 micrometers of gate length. That is, the direction die 
length of a channel of a gate electrode is set as 0.35 micrometers or less. 

[0128] In addition, these results show the case where it measures from a surface source electrode. Moreover, the conventional 
technique here means the power metal-oxide semiconductor field effect transistor for RFs set to 20nm in 0.4 micrometers of gate 
length, 0.7 micrometers of offset length, and gate oxide thickness. 

[0129] As gate length is shown in drawing 34 , Lowering of a threshold electrical potential difference becomes severe, and about 0.3 
micrometers of gate length are specification central value. Incidentally, in MOSFET of this example, by making the whole process into 
low temperature treatment (heat treatment of 1200 degrees C or less), the threshold electrical potential difference shows the **** 
channel property, and Lowering is stopped even to short gate length compared with the case of structure conventionally without a **** 
channel property. About the offset field (offset layer), as shown in drawing 35 , a depth of 0.2 micrometers or more with little change of 
resistance is set up, and offset length makes the design value 0.4 micrometers or more and 0.8 micrometers or less from drawing 36 
and drawing 37 . The reason for having chosen this die length is because it is the field where drain pressure-proofing is decided by the 
drain low resistive layer side, and parasitism bipolar actuation cannot take place easily and on resistance is also a value low enough. 
The relation between the punch-through stopper layer (P type shown in drawing 1 a well field 5) of this operation gestalt 1 and on 
resistance is shown in drawing 38 , and the relation between drain pressure-proofing and the location of a punch-through stopper 
layer is shown in drawing 39 , respectively. The location of the drain edge of a gate electrode is made into criteria (zero), distance by 
the side of a drain is considered as plus (+), and the source side is considered as minus (-). Although on resistance falls by shifting a 
punch-through stopper to a source side, bordering on near zero, pressure-proofing is a minus side and falls. This is for the 
punch-through between a drain and the source to occur, and 0 or more and 0.2 micrometers or less are suitable for the location of this 
relation to a punch-through stopper. Next, the substrate formation conditions of MOSFET of this operation gestalt are explained below. 
[0130] The resistivity of the blanking layer at the time of changing epitaxial layer thickness into drawing 41 for the depth direction 
concentration distribution near the blanking layer at the time of changing epitaxial layer thickness into drawing 40 (B-B* side of drawing 
1 ) is shown, respectively. Moreover, the concentration distribution near an offset layer (C-C side of drawing 1 ) is shown in drawing 
42 , and epitaxial layer thickness and pressure-proofing (drain) are shown in drawing 48 , respectively. 

[0131] In drawing 40 and drawing 41 , by 4 micrometers, epitaxial layer thickness pierces, and is not connected with a layer, but needs 
to make it 3.5 micrometers or less. 

[0132] Moreover, in drawing 42 and drawing 43 , pressure-proofing with a drain N type layer serves as value with epitaxial layer 
thickness sufficient required by 2.5 micrometers or more. 2.5 micrometers or more and 3.5 micrometers or less are suitable for the 
thickness of the high resistive layer (epitaxial layer) formed on the low resistance semi-conductor substrate from this. The comparison 
of the static characteristic of MOSFET of the conventional technique of this invention and 0.4 micrometers of gate length was shown in 
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drawing 44 . This is the case where it is the component whose gate width is both 36mm, and the extensive improvement is made by 
this inventions, such as on resistance, a mutual conductance, and the saturation current. 

[0133] Next, the Taishin number RF property of the MOSFET chip of this operation gestalt 1 (this invention) is shown in drawing 47 . 
Drawing 47 is the output power at the time of inputting a 900MHz sinusoidal signal in supply voltage 3.5V and bias current regularity 
on the assumption that GSM application, and the relation of addition effectiveness. This invention is compared with the conventional 
technique and the former gate width of 28mm and the latter is 36mm. The output side is tuned up so that addition effectiveness may 
both serve as a peak by output power 2.0W. As shown in this drawing, in this invention, it is improving about 5% at the effectiveness 
of a peak to the conventional technique, and 65% is realized. Next, the gate width dependency of the Taishin number RF property of 
the chip of this invention is shown in drawing 48 . Although the property shown in drawing 48 is measured like the property shown in 
above-mentioned drawing 47 , the optimal tuning for acquiring effectiveness for every gate width is performed. TTie gate width more 
nearly optima! than this drawing 48 for acquiring 65% or more of addition effectiveness by 2W is understood that about 28mm is good. 
24 to at least 32mm, the engine performance according to this is obtained. As a result of similarly considering PCS application and 
1900MHz's estimating the Taishin number property, about 55% of addition effectiveness at output 1 W:00 was realized with the gate 
width of 12mm. 

[0134] The circuitry of the amplifier which used MOSFET of this operation gestalt for configuration of amplifier drawing 49 is shown. 
The amplifier shown in drawing 4 is the three-step amplifying circuit of GSM application, and one MOSFET (1chip) is used for an input 
stage and the middle by each. And two MOSFETs (2chips) are used for an output stage, and the juxtaposition matching circuit 
(DD-CIMA:Divided and Collectively Impedance Matched Amplifier) is constituted. For an input stage, as gate width (Wg) of MOSFET, 
6mm and the middle are [ 18mm and an output stage (2chips) ] 28mm. I/O adjustment by the stripline 100 and the chip capacitor is 
performed about each component, and it is designing so that output power may be pulled out efficiently. Output power is controlled by 
the bias voltage for operating point control being built over the input of each stage by resistance division, and controlling this electrical 
potential difference. 

[0135] Above-mentioned DD-CIMA is the approach of being developed as a solution of the property that output voltage is saturated if 
gate width is enlarged, allotting a component (chip) to 2 juxtaposition as an output stage of the module which requires high power, and 
performing juxtaposition adjustment (reference 2). By this circuit technique, twice [ about ] as many output power as the output power 
which one component can take out is obtained. Moreover, it excels in heat leakage nature by having divided the chip. 
[0136] Drawing 50 shows the package module which incorporated this amplifier in the package. 500 is the laminating mold ceramic 
package of multilayer-interconnection structure. The microstrip line 501 by metal plating is formed in the front face of a package 500. 
In this module, about 55% of overall efficiency at saturation power power 4W and output 3.5 W:00 is realized on the frequency of 
900MHz, supply voltage 3.5V, and the conditions of OdBm of input power. 

[0137] In addition, although the modularization of the discrete articles, such as MOSFET, a capacitor, and resistance, is carried out in 
this example, the technique of this invention is applied also about the circuit which integrated these all or a part, moreover, the device 
of the structure where each stage of a three-step amplifying circuit is not necessarily the same - it is not necessary to use - for 
example, the first rank and the middle - since high interest profit is required, the short component of gate length or offset length may 
be used for a component 

[0138] (Operation gestalt 2) Other operation gestalten of this invention are explained with reference to drawing 56 from drawing 51 . 
[0139] <Cross-section structure of primitive cell> drawing 51 is the sectional view of MOSFET in the structure 2 which thickened oxide 
film thickness of the gate electrode both ends of said operation gestalt 1, i.e., the operation gestalt which has Gate Bird's Beak. 
Drawing 52 shows the gate of this operation gestalt 2, and the electrical-potential-difference dependency of the capacity between 
drains. And the relation between small-signal gain and a frequency is shown in drawing 53 . 
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[0140] In drawing 51 , the oxide-film thickness of gate both ends has constituted the taper configuration (or BAZU beak configuration 
of appearing by LOCOS selective oxidation), by the thickness of the 30nm of the maximum thickness to 10nm in gate oxide thickness. 
[0141] Namely, the semiconductor device concerning this operation gestalt 2 The semi-conductor layer of the 1st conductivity type 
which has low high impurity concentration rather than the semi-conductor substrate of the 1st conductivity type, and the 
above-mentioned semi-conductor substrate located in one principal plane of the above-mentioned semi-conductor substrate, The 1st 
field and the 2nd field of the 2nd conductivity type opposite to the 1st conductivity type of the above which estranged mutually and 
were prepared in the principal plane of the above-mentioned semi-conductor layer, The 3rd field which has low high impurity 
concentration rather than the 1st field of the above in which it is between the 1st field of the above in the principal plane of the 
above-mentioned semi-conductor layer, and the 2nd field, and estranged from the 1st field of the above, and was located in contact 
with the 2nd field of the above, So that it may be on the principal plane of the above-mentioned semi-conductor layer located between 
the 1st field of the above, and the 3rd field of the above and a part may overlap the 1st field of the above, and the 3rd field of the 
above, respectively The gate electrode prepared through gate dielectric film, and the 1st electrode and the 2nd electrode which were 
connected to each of the 1st field of the above, and the 2nd field of the above, And it has the 3rd electrode connected to the principal 
plane of another side opposite to one principal plane of the above-mentioned semi-conductor substrate. The 1st thickness (6a) of the 
gate dielectric film which exists while the 3rd field of the above and a gate electrode overlap is larger than the 2nd thickness (6b) of 
the gate dielectric film on the principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, 
and the 3rd field of the above. 

[0142] Thereby, as shown in drawing 52 , the gate and the capacity (Cdg) between drains were reduced about 20% by considering as 
10 to 30nm conditions. A measuring method is as the circuitry shown in drawing 52 . Reduction of the gate and the capacity (Cdg) 
between drains can bring about the reduction of feedback capacity (Crss) for which RF actuation of high gain is asked. 
[0143] Moreover, as shown in drawing 53 , small-signal gain is also improving by about 0.5dB near the frequency of 900MHz. 
[0144] According to this operation gestalt 2, electric-field relaxation can be aimed at by having prepared the BAZU beak. And in less 
than 0.005 micrometers, the depth from the front face of the offset layer 8 makes the surface high impurity concentration 1x1 01 9cm 
three or more peak value, and becomes possible [ aiming at on resistance reduction further ]. 

[0145] With this operation gestalt 2, although the drain of a gate electrode and oxide-film thickness of source both sides are thickened, 
if only a drain side is essentially thickened, the purpose will be attained. The operation gestalt is described later. 
<Process> The following processes are performed following the process (9) of said operation gestalt 1 , and (refer to drawing 12 ). 
[0146] (9-1) As shown in drawing 54 , form an oxide film 21 alternatively by thermal oxidation. A BAZU beak is formed in a gate 
electrode edge at this time. That is, an oxide film (the maximum thickness: 30nm) thicker than gate oxide (10nm in thickness) is 
formed in a gate electrode edge subordinate. 

[0147] (9-2) Then, as shown in drawing 55 , impurity installation for drain offset field formation is performed through silicon oxide 21. 
namely, the low concentration semiconductor region (drain offset field) 8 P type - a well - self-align formation is carried out to the 
gate electrode 7 by the ion implantation method into a field 5. The ion implantation for forming the drain offset field 8 is ******** for 
Lynn which is an N type impurity. 

[0148] Then, a process and from (11) source drain field formation process to (20) source rear-face electrode formation process stated 
with said operation gestalt 1 is performed. 

[0149] By the above approach, the power metal-oxide semiconductor field effect transistor shown in drawing 56 is completed. 
[0150] (Operation gestalt 3) Other operation gestalten of this invention are explained with reference to drawing 60 from drawing 54 . 
[0151] The <cross-section structure of primitive cell> book operation gestalt 3 is the modification of said operation gestalt 2, and only 
the drain side of a gate electrode thickens a part of gate oxide (refer to drawing 60 ). 
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[0152] <Process> The following processes are performed following the process (9) of said operation gestalt 1, and (refer to drawing 
12). 

[0153] (9-1) As shown in drawing 57 , form a silicon nitride film 200 on the semi-conductor substrate 1. 

[0154] (9-2) Then, as shown in drawing 58 , remove a silicon nitride film 200 alternatively so that the gate electrode edge by the side 
of a drain may be exposed. And Gate Bird's Beak is formed only in a drain side by thermal oxidation by using a silicon nitride film 200 
as a mask. 

[0155] (9-3) Then, as shown in drawing 59 , impurity installation for drain offset field formation is performed through silicon oxide 21. 
namely, the low concentration semiconductor region (drain offset field) 8 - P type - a well -- self-align formation is carried out to the 
gate electrode 7 by the ion implantation method into a field 5. 

[0156] Then, the process from the process (1 1) of said operation gestalt 1 to a process (20) is performed. 

[0157] By the above approach, the power metal-oxide semiconductor field effect transistor shown in drawing 60 is completed. 

[0158] (Operation gestalt 4) The operation gestalt 4 of this invention is explained with reference to drawing 61 . 

[0159] This operation gestalt 4 offers the N gate MOS where the drain offset field 8 was formed only in the drain field 9 side. 

[0160] According to this operation gestalt 4, as shown in drawing 61 , a deep N type quantity resistance field like the drain offset field 8 

is not established in a source side (N type source field 10 which has high high impurity concentration). Therefore, like said operation 

gestalt 1 , the amount of overlap of the gate electrode by the side of the source and an N type field (source field 10) is small compared 

with the case where the drain offset field 8 exists, and effectiveness is in a source side for an improvement of a short channel property. 

[0161] Ion implantation for the process of this operation gestalt 4 to be the phase of said process (10), and form the drain offset field 8 

only in a drain side using a mask according to the process of said operation gestalt 1, is performed. In this case, compared with said 

operation gestalt 1 , a HOTORIZO process will increase once. 

[0162] (Operation gestalt 5) The operation gestalt 5 of this invention is explained with reference to drawing 62 and drawing 63 . 
[0163] Drawing 62 is a sectional view at the time of raising the concentration near the front face of a drain offset field. This structure is 
effective in order to reduce the rate of degradation of the on resistance under the effect of the hot electron poured into the oxide film 
on an offset field. After performing the ion implantation for the offset field 8 formation which "1**(ed) , As (arsenic) ion is driven into 
the front face of the offset field 8 on 20keV(s) and about two 3x1013 atoms/cm ion implantation conditions, and 2nd offset field 8a is 
formed. At this time, the surface concentration of a gate edge becomes the most important. That is, the rate of degradation of on 
resistance and the relation of the gate edge surface concentration of an offset layer by the hot electron are shown in drawing 63 . 
Although about 25% of degradation was produced without the cure, it became possible by making surface concentration into 1x1018 
atoms/cm3 according to this structure to stop the rate of degradation to 10% or less, the effect of the electron poured in into the oxide 
film when this raised surface concentration - the offset layer of N type - winning popularity - hard - ******** - it is based on things. 
[0164] The manufacture approach of the operation gestalt 5 of this invention is (10) drain offset field formation process in the operation 
gestalt 1 mentioned above, and the ion implantation for the ion implantation for offset field 8 formation and the 2nd offset field 8a 
formation is performed one by one. 

[0165] (Operation gestalt 6) The operation gestalt 6 of this invention is explained with reference to drawing 64 . In addition to the 
punch-through stopper 5 of said operation gestalt 1, drawing 64 prepares P type pocket layer 5a which has high impurity 
concentration higher than the high impurity concentration of an epitaxial layer 2 in a location deeper than the offset field 8. Under the 
N type drain field 9, it has the P type layer 201 formed in pocket layer 5a and coincidence. The P type layer 201 under this pocket 
layer 5a and the drain field 9 is formed by slanting placing of B (boron) ion using the photoresist for example, at the time of N type 
source drain field formation. Pocket layer 5a is effective in control of Lowering of a threshold electrical potential difference. Moreover, 
the P type layer 201 under the drain field 9 is effective in separating the breakdown point of MOSFET from the channel section. 
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[0166] Therefore, an improvement of a short channel property and improvement in the disruptive strength of a component were 
attained according to this operation gestalt 6. 

[0167] (Operation gestalt 7) The operation gestalt 7 of this invention is explained with reference to drawing 65 and drawing 66 . 
Drawing 65 and drawing 66 show the sectional view and block top view of power metal-oxide semiconductor field effect transistor 
where gate wiring (the IsWayer wiring) is arranged in parallel with the gate electrode, respectively. Drawing 65 is the E-E' cutting 
sectional view shown in drawing 66 . According to the operation gestalt 1 described previously, a gate electrode and the Ist-layer 
wiring 11 (M1) connected to the gate electrode cross at right angles, is prolonged in the periphery of a unit block and is arranged at it. 
According to this operation gestalt 7, gate wiring (the Ist-layer wiring) is arranged in parallel with a gate electrode, and is backed by 
the gate electrode. 

[0168] In drawing 65 , 300 is the 1st-layer wiring for gate shunts prepared for gate wiring resistance reduction. In order that the 1st 
layer wiring of a drain and gate wiring may counter mutually, the parasitism wiring capacity between a drain and the gate becomes 
large, but since the number of gate wiring turns into a gate electrode number and the same number and the number of the description 
of this operation gestalt 6 of gate wiring increases as compared with an embodiment 1 , effectiveness has it in reduction of gate wiring 
resistance. It is applied when gate resistance is effective against a RF property from a drain and the capacity between the gates. 
[01 69] (Operation gestalt 8) The operation gestalt 8 of this invention is explained with reference to drawing 67 . 
[0170] The top view (electrode pattern layout) shown in drawing 67 is deformation of the operation gestalt 1 shown in drawing 2 . 
According to this operation gestalt 8, the 2nd-layer wiring for the gates is taken by one from the center of a unit block. Thereby, as 
shown in drawing 2 , compared with the case where the 2nd-layer wiring for the gates has been arranged, the distance from a gate 
pad to each.MOSFET eel becomes equal at the periphery both sides of a unit block. Therefore, a gap of each FET eel paste and the 
timing of operation by the phase shift of the input signal of the gate becomes small, and can lessen power loss in the whole chip. 
[0171] (Operation gestalt 9) Drawing 68 is the layout which did not perform the shunt of the gate by metal wiring (the Ist-layer wiring), 
but put the short gate electrode in order. In this case, the parasitism wiring capacity between a drain and the gate can be reduced. 
(Operation gestalt 10) The operation gestalt 10 of this invention is explained with reference to drawing 69 and drawing 70 . 
[0172] Drawing 69 and drawing 70 are the modifications of said operation gestalt 7, and show the sectional view and top view of 
power metal-oxide semiconductor field effect transistor in which the source-field plate 400 was formed, respectively. Drawing 70 is the 
F-P cutting sectional view shown in drawing 69 . 

[0173] According to this operation gestalt 10, as shown in drawing 69 , some 1st-iayer wiring for the sources is prolonged on the offset 
field 8, and it constitutes the source-field plate 400. That is, as shown in drawing 70 , like this operation gestalt 7, gate wiring (the 
Ist-layer wiring) is arranged in parallel with a gate electrode, and is backed by the gate electrode. And the 1 st-layer wiring 1 1 for the 
sources is inserted in the source-field plate 400 between drain wiring and gate shunt wiring in the shape of a stripe along with the gate 
electrode 7. It is fixed to touch-down potential and this field plate 400 has the effectiveness of the improvement in a drain proof 
pressure by electric-field relaxation of the offset field 8. 

[0174] (Operation gestalt 1 1) The operation gestalt 1 1 of this invention is explained with reference to drawing 71 and drawing 72 . 
[0175] Drawing 71 is the top view of the gate protection diode which is this operation gestalt 11. And drawing 72 is the cutting 
sectional view of the G-G* line in drawing 71 . 

[0176] The gate protection diode ( drawing 4 , 5 reference) of the operation gestalt 1 is connected to the gate pad by the 2nd-layer 
wiring. On the other hand, with this operation gestalt 1 1 , as shown in drawing 72 , it is the 1 st-layer wiring and the gate pad and the 
gate electrode are already connected for diode. 

[0177] It became possible to prevent destruction of the gate oxide by process damages, such as the charge up in the process after the 
Ist-layer wiring, by this. 
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(Operation gestalt 12) The operation gestait 12 of this invention is explained with reference to drawing 73 . 

[0178] Drawing 73 arranges two elements of MOSFET of this invention used for the output stage of the amplifying circuit shown in 
drawing 49 in 1 chip. Between both gate and a drain is connected with the resistance R of about 10ohms, respectively, and it is. This 
resistance uses for example, a gate electrode material. 

[0179] According to this operation gestalt 12, it became reduction of two engine-performance dispersion reducible [ the chip 
occupancy area in a module ). 

(Operation gestalt 13) The operation gestalt 13 of this invention is explained with reference to drawing 74 . 

[0180] Drawing 74 arranges the power metal-oxide semiconductor field effect transistor used for the input stage of the amplifying 
circuit shown in drawing 49 , and the middle in 1 chip. Although the semi-conductor substrate 1 is common since it is a source 
grounded circuit, both gate and a drain are insulated electrically. Under the present circumstances, as a shielding means, a P type low 
resistance (reach through) layer is prepared among both, and the structure which prepared the wiring layer is adopted as a substrate 
front face, for example. A special process for such structure to form a shielding means is not needed, but is acquired in the process 
which forms the power metal-oxide semiconductor field effect transistor of the operation gestalt 1. Also according to this operation 
gestalt 13, it became reducible [ the chip occupancy area in a module ]. Moreover, with this operation gestalt 13, in order to gather the 
area effectiveness of a modular layout, two MOSFETs are arranged due to the vertical contrary. 

[0181] Moreover, in the amplifier treating two different frequencies, and the so-called amplifier for dual bands, a part for two sets of 
multistage amplifying circuits is included in one module. For this reason, two sets also of chips shown in drawing 74 are also arranged, 
in this case, the first rank of one chip - the middle of ** FET and the chip of another side - since it is lost, the stable actuation of FET 
which adjoins by using ** FET and constituting each amplifying circuit operating to coincidence is attained. 
[0182] (Operation gestalt 14) The operation gestalt 14 of this invention is explained with reference to drawing 75 . 
[0183] Drawing 75 adds MOSFETMs for current detection to the chip of the operation gestalt 12 shown in drawing 73 . The cellular 
structure of MOSFET is the same as that of an output stage component, and the gate width is set about [ of an output stage 
component ] to 1/1000. The monitor of the current which flows for an output stage component is carried out by this, and it is made to 
feed back to a control circuit. Moreover, MOSFET else [ for current detection ] may be added as a switching device. This is application 
of a dual band etc., and when carrying out off actuation of the component completely, it is used. Since such an MOSFET is the 
structure which the gate and a drain terminal exposed, it is making the protection component connected to each terminal build in. 
Since gate width of Ms is small, when the forward high voltage joins a drain terminal in time, it cannot absorb the energy with a 
breakdown current, but results in destruction. Moreover, also in a negative electrical potential difference, body diode turns on, and 
although a current flows, it destroys, without current capacity being lacking. As a cure of these both, it has pressure-proofing 
equivalent to FET, and the diode of sufficient size is used as a protection component. 

[0184] (Operation gestalt 15) The semiconductor device (a P gate and N channel mold Si 
power-metal-oxide-semiconductor-field-effect-transistor-gate MOS) which is the operation gestalt 15 of this invention is explained with 
reference to drawing 78 and drawing 82 from drawing 76 . As for this operation gestalt 15, the description is turned to a gate electrode 
and bulk structure for on resistance reduction. 

[0185] <Cross-section structure of primitive cell> drawing 76 is the sectional view of the primitive cell which consisted of P gate MOSs 
which are the operation gestalten 15 of this invention. 

[0186] The P type silicon semi-conductor (epitaxial) layer 2 in which P gate MOS shown in drawing 76 has low high impurity 
concentration rather than the P type silicon semi-conductor substrate 1 and the above-mentioned substrate located in one principal 
plane of a substrate, The 1st N type field (source field) 10 and the 2nd N type field (drain field) 9 which estranged mutually and were 
prepared in the principal plane of the epitaxial layer, It is between the source field 10 in the principal plane of an epitaxial layer, and 
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the drain field 9. The 3rd N type field 8 in which it estranged from the source field and was located in contact with the drain field and 
which has low high impurity concentration rather than the drain field 9 (offset field), It is on the principal plane of the field in which it is 
located between the source field 10 and the offset field 8, and a channel is formed. So that an edge may overlap, respectively and 
may carry out termination of the source field 10 and the offset field 8 on the source field 10 and the offset field 8, respectively Gate 
dielectric film six The gate electrode 7 of the P type formed by minding, and the 1st electrode S (1) and the 2nd electrode D which 
were electrically connected to each of the source field 10 and the drain field 9 And it has the 3rd electrode S (2) connected to the 
principal plane of another side opposite to one principal plane of the semi-conductor substrate 1 . The impurity atom concentration 
profile in the field (P type a well field) 5 in which the channel located between the source field 10 and the offset field 8 is formed 
includes the N type distributional area 55 which decrease in number toward the semi-conductor substrate 1 from a front face, the P 
type shown in drawing 82 at drawing 76 a well - impurity distribution of a field 5 (G-G 1 cutting part) is shown. 
[0187] According to this operation gestalt 15, when the gate electrode carried out to the P-type semiconductor, i.e., a P gate, 
compared with N gate (a gate electrode is an N-type semiconductor), threshold voltage Vth will go up by relation of a work function 
difference by 1V. For this reason, in spite of having formed the N type layer 55 in the P-type semiconductor field front face, no 
MARIOFU, i.e., an enhancement condition; can be maintained in the condition of not giving gate voltage. And as shown in drawing 77 , 
existence of this N type layer 55 will bring about the operation which extends stretch of the depletion layer (Depletion layer) 400 from 
drain junction (Jd), and is not especially influenced of a gate oxide interface by the N type layer 55 in the arrow-head A section. For 
this reason, drain pressure-proofing improves. So, when designing P gate MOS which has drain pressure-proofing of the same 
desired value as the N gate MOS, concentration of a drain offset field can be made high. That is, it is because it became unnecessary 
to extend a depletion layer to a drain offset field side. That concentration of an offset field can be made high can attain low 
resistance-ization of a drain offset field compared with the N gate MOS. For this reason, it will contribute to on resistance reduction. 
[0188] The layout of a unit block of the <layout of unit block> book operation gestalt 15 is as being shown in drawing 2 like this 
operation gestalt 1. Therefore, the explanation is omitted. 

[0189] The chip layout of the <chip layout> book operation gestalt 15 is as being shown in drawing 3 like this operation gestalt 1. 
Therefore, the explanation is omitted. 

[0190] The gate protection diode of the <gate protection diode> book operation gestalt 15 is as being shown in drawing 4 and drawing 
5 like this operation gestalt 1 . Therefore, the explanation is also omitted. 

[0191] The manufacture approach of P gate MOS which is the <process> book operation gestalt 15 is explained below with reference 
to drawing 78 (a) and (b). 

[0192] Following the process (3) of the operation gestalt 1, as shown in drawing 78 (a) and (b), compared with Lynn (P), the late 
arsenic (As) of a diffusion rate is alternatively introduced in an epitaxial layer 2 by the ion implantation method using a mask PR 2. Ion 
implantation conditions are acceleration energy 80keV and dose 4.5x101 1/cm2. Then, annealing treatment (950 degrees C, 60 
seconds) is performed, and the N type field (N type field 55 shown in drawing 76 ) which has peak value (about 6x1 016/cm3) for high 
impurity concentration in a front face is formed. By having used the arsenic (As) as an impurity which forms the N type field 55 as 
mentioned above, it is hard to diffuse the impurity inside an epitaxial layer, and it can maintain N type field 55 front face to high 
concentration. 

[0193] Then, after forming the gate oxide of the process (6) of the operation gestalt 1, the conductor layer for gate electrodes of a 
process (7) is formed (refer to drawing 10 ). first, in thorin -- chic (intrinsic) - polycrystalline silicon layer 7a is covered with a CVD 
method. And a boron impurity is introduced into polycrystalline silicon layer 7a by the ion implantation method, and a P gate electrode 
is formed. The P gate electrode formation by ion implantation is adopted in order to reduce the damage to the gate oxide by boron, 
and to control the boron concentration near [ the ] the gate oxide. 
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[0194] Then, the process from the process (8) of the operation gestalt 1 to a process (20) is performed. 

[0195] (Operation gestalt 16) This operation gestalt 16 offers P gate MOS which formed the shallow offset field 8 only in the drain field 
9 side, and explains it below with reference to drawing 81 from drawing 79 . 

[0196] this operation gestalt 16 - the process of said operation gestalt 15 -- the base - carrying out - **** - the time of a drain offset 
field formation process (refer to the process of the operation gestalt 1, and a process (10)) - a mask PR 10 - using -- P type - a well 
-- Lynn is made not to be introduced into field 5 and P type source punching field 3 front face, and the offset field 8 is formed only in 
the drain field 9 side. 

[0197] Then, as shown in drawing 80 , a source drain field (10 9) is formed. The formation approach of this source drain field (10 9) 
follows the process of the operation gestalt 1, and a process (1 1). And it progresses to the process of the operation gestalt 1, and a 
process (12) after this. 

[0198] By the above, as shown in drawing 81 , P gate MOS is completed. 

[0199] According to this operation gestalt 16, Lynn is not introduced into P type source punching field 3 front face by PR10. For this 
reason, the impurity installation for P type contact field formation on P type source punching field 3 front face does not need to perform 
high concentration ion implantation. That is, the ion damage by high concentration ion implantation can be avoided, and the surface 
concentration of a P type contact field can be raised. Therefore, it can realize and low resistance contact is contributed to on 
resistance reduction. 

[0200] In addition, this operation gestalt 16 is applicable to the N gate MOS like the operation gestalt 1. 

[0201] (Operation gestalt 17) This operation gestalt 17 is the modification of said operation gestalt 14, and has the embedding N type 
layer which set the peak location of impurity distribution of the N type layer 55 as the location deeper than an epitaxial layer front face 
in drawing 76 . The depth of the peak location of this embedding N type layer is about 0.05 micrometers from that front face, and that 
peak concentration is 2x1017/cm3 about. 

[0202] The manufacture approach of this operation gestalt 17 is performed based on said operation gestalt 15. That is, an embedding 
N type layer is formed of a setup of ion implantation conditions which make the above-mentioned impurity distribution with N type layer 
55 formation process of said operation gestalt 15. 

[0203] In P gate MOS which has an embedding N type layer like this operation gestalt 17, since the N type layer is embedded, 
electronic surface dispersion is avoidable with the interface of uneven gate oxide. That is, this operation gestalt 16 should take only 
dispersion of bulk into consideration. Therefore, the mobility of a carrier improves. In other words, on resistance reduction can be 
aimed at. This operation gestalt 17 is also applicable to the N gate MOS like the operation gestalt 1. 

[0204] As mentioned above, although invention made by this invention person was concretely explained based on the gestalt of the 
above-mentioned implementation, as for this invention, it is needless to say for it to be able to change variously in the range which is 
not limited to the gestalt of the above-mentioned implementation and does not deviate from the summary. 
[0205] It is as follows when the description of this invention is summarized based on the gestalt of the above-mentioned operation. 
[0206] (1) The semi-conductor layer of the 1st conductivity type with which the semiconductor device concerning this invention was 
formed in the top face of the semi-conductor substrate of the 1st conductivity type, and the above-mentioned semi-conductor 
substrate, The 1st and 2nd field of the 2nd conductivity type opposite to the 1st conductivity type of the above in which it estranged 
mutually and was located across the field where a channel is formed in the principal plane of the above-mentioned semi-conductor 
layer part, The gate electrode which the 2nd field of the above consisted of the high concentration field adjacent to the low 
concentration field adjacent to the field in which a channel is formed, and the above-mentioned low concentration field, and was 
formed in the above-mentioned channel field upper part through gate dielectric film, The reach through layer of the 1st conductivity 
type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched at the section besides a 
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principal plane of the above-mentioned semi-conductor layer, The above-mentioned above-mentioned gate electrode, 1st field [ of the 
above ], 2nd field [ of the above ), and reach through layer top The 1st insulator layer of a wrap, the 1st conductor connected to the 
high concentration field of the 1st field of the above, and the 2nd field of the above, and the above-mentioned reach through layer 
through opening prepared in the 1st insulator layer of the above, respectively -- a plug and the 2nd conductor - a plug - and with a 
plug the 3rd conductor the above - the 1st conductor layer connected to a plug and the 3rd plug the 1st conductor, and the above - it 
consists of the 3rd conductor layer connected to the inferior surface of tongue of the 2nd conductor layer connected to the plug the 
2nd conductor, and the above-mentioned semi-conductor substrate. 

[0207] (2) In the above (1), the 2nd insulator layer is covered on the 1st conductor layer of the above, and the 2nd conductor layer of 
the above. It is located on a plug the 2nd conductor, the 2nd insulator layer of the above - receiving - the 1st conductor of the above 
- a plug and the above - The 1st opening and the 2nd opening are prepared to the 2nd insulator layer of the above, respectively, the 
1st wiring layer is connected to the 1st conductor layer of the above through the 1st opening of the above, and the 2nd wiring layer is 
connected to the 2nd conductor layer of the above through the 2nd opening of the above. 

[0208] (3) In the above (1), it connects with the above-mentioned gate electrode through opening by which the plug was prepared in 
the 1st insulator layer of the above the 3rd conductor, and the 4th conductor layer is connected to the 3rd plug of the above. 
[0209] (4) the above (1) - setting - the above 1st - a plug consists of a tungsten the 2nd conductor and the 1st and 2nd conductor 
layer of the above consists of aluminium alloy. 

[0210] (5) In the above (4), the 1st and 2nd conductor layer of the above consists of an AICu alloy. 

[021 1] (6) the above (3) - setting ~ the above - a plug consists of a tungsten the 3rd conductor and the 4th conductor layer of the 
above consists of aluminium alloy. 

[0212] (7) In the above (6), the 1st and 2nd conductor layer of the above consists of an AICu alloy. 
[0213] (8) In the above (2), the 1st and 2nd wiring layer of the above consists of aluminium alloy. 

[0214] (9) In the above (1), a plug consists of W the 2nd conductor, the 1st and 2nd conductor layer of the above consists of an AICu 
alloy, and they are the above 1st and the electrode structure where the 3rd conductor layer of the above contains nickel, Ti, and Au in 
contact with the inferior surface of tongue of the above-mentioned semi-conductor substrate. 

[0215] (10) the above (3) - setting - the above - a plug consists of W the 3rd conductor, the above-mentioned gate electrode is the 
electrode structure where the laminating of the metal silicide was carried out on Polycrystal Si, and the 4th above-mentioned 
conductor layer of the above consists of an AICu alloy. 

[0216] The semiconductor device concerning this invention on the semi-conductor body which consists of the semi-conductor layer of 
the 1st conductivity type formed in the top face of the semi-conductor substrate of the 1st conductivity type, and the above-mentioned 
semi-conductor substrate (11) An insulated-gate field-effect transistor, The protection diode connected to the gate in order to protect 
the above-mentioned transistor is constituted. The above-mentioned insulated-gate field-effect transistor The 1st and 2nd field of the 
2nd conductivity type opposite to the 1st conductivity type of the above which estranged in the 1st principal plane section of the 
above-mentioned semi-conductor layer divided by the component isolation region mutually, and was located in it across the field in 
which a channel is formed, The gate electrode which the 2nd field of the above consisted of the high concentration field adjacent to 
the low concentration field adjacent to the field in which a channel is formed, and the above-mentioned low concentration field, and 
was formed in the above-mentioned channel field upper part through gate dielectric film, The 1st reach through layer of the 1st 
conductivity type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched at a part of 
above-mentioned 1st principal plane section, The above-mentioned above-mentioned gate electrode, 1st field [ of the above ), 2nd 
field [ of the above ], and 1st reach through layer top The 1st insulator layer of a wrap, the 1st conductor connected to the high 
concentration field of the 1st field of the above, and the 2nd field of the above, and the above-mentioned 1st reach through layer 
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through opening prepared in the 1st insulator layer of the above, respectively - a plug and the 2nd conductor - a plug - and with a 
plug the 3rd conductor the above - the 1st conductor layer connected to a plug and the 3rd plug the 1st conductor, and the above - 
with the 2nd conductor layer connected to the plug the 2nd conductor It consists of the 3rd conductor layer connected to the inferior 
surface of tongue of the above-mentioned semi-conductor substrate. And the above-mentioned protection diode The 3rd field of the 
2nd conductivity type formed in the 2nd principal plane section of the above-mentioned semi-conductor layer divided by the 
component isolation region, It is the back two back diode which consisted of the 4th field of the 1st conductivity type and the 5th field 
which were formed in the 3rd field of the above, and consisted of the 4th field of the above, the 3rd field of the above, and the 5th field 
of the above. 

[0217] (12) In the above (11), the 4th field of the above is electrically connected to the pad for gate electrodes prepared on the 
above-mentioned semi-conductor layer principal plane through the plug the 4th conductor. 
[0218] (13) In the above (12), the 4th plug of the above consists of two or more plugs. 

[0219] (14) In the above (11), the above-mentioned 2nd principal plane section is covered with the 1st insulator layer of the above. A 
plug is connected to the 4th field of the above, and the 5th field of the above through a plug and opening prepared in the 1st insulator 
layer of the above, respectively the 5th conductor the 4th conductor, the 6th conductor layer and the 7th conductor layer - the 4th 
conductor of the above -- a plug and the above - the 2nd reach through layer which is connected to a plug the 5th conductor, touches 
the above-mentioned 2nd principal plane section to the 5th field of the above, and touches the above-mentioned semi-conductor 
substrate is arranged. 

[0220] (15) In the above (14), the 6th conductor layer of the above extends on the above-mentioned component isolation region, and 

the pad for gate electrodes is connected to the 6th conductor layer of the above on the above-mentioned component isolation region. 

[0221] (16) the above (14) -- setting -- the above 1st, the 2nd, the 3rd, and the 4th - and a plug consists of a tungsten the 5th 

conductor and the 1st, 2nd, 6th, and 7th conductor layers of the above consist of aluminium alloy. 

[0222] (17) In the above (16), the 1st, 2nd, 6th, and 7th conductor layers of the above consist of an AlCu alloy. 

[0223] (18) The N-type drain field which estranges the insulated-gate electric field effect mold semiconductor device for power of each 

other which has a drain offset field concerning this invention in a P-type silicon semi-conductor layer, and has an N-type source field 

and an offset field is formed, a gate electrode is formed in the above-mentioned P-type silicon semi-conductor layer front face used as 

the channel field between the above-mentioned N-type source field and the above-mentioned offset field through gate dielectric film, 

and the above-mentioned gate electrode consists of the silicon semi-conductor layer containing a P-type impurity. 

[0224] (19) In the above (18), the above-mentioned gate electrode consists of the polycrystalline silicon layer containing a P type 

impurity, and the metal silicide layer formed on this polycrystalline silicon layer. 

[0225] (20) In the above (18), the above-mentioned gate dielectric film consists of the 1st silicon oxide formed by thermal oxidation, 
and the 2nd silicon oxide formed with gaseous-phase chemistry growth on the above-mentioned silicon oxide. 
[0226] The semiconductor device concerning this invention (21) A P type silicon semi-conductor substrate, The P type silicon 
semi-conductor layer which was located in one principal plane of the above-mentioned substrate and which has low high impurity 
concentration rather than the above-mentioned substrate, The 1st N type field and the 2nd N type field which estranged mutually and 
were prepared in the principal plane of the above-mentioned semi-conductor layer, It is between the N type field of the above 1st in 
the principal plane of the above-mentioned semi-conductor layer, and the 2nd N type field. The 3rd N type field in which it estranged 
from the N type field of the above 1st, and was located in contact with the N type field of the above 2nd and which has low high 
impurity concentration rather than the N type field of the above 2nd, It is on the principal plane of the above-mentioned semi-conductor 
layer in which it is located between the N type field of the above 1st, and the N type field of the above 3rd, and a channel is formed. 
So that an edge may overlap, respectively and may carry out termination of the 1st field of the above, and the 3rd field of the above on 
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the 1st field of the above, and the 3rd field of the above, respectively The gate electrode prepared through gate dielectric film, and the 
1st electrode and the 2nd electrode which were connected to each of the 1st field of the above, and the 2nd field of the above, And it 
has the 3rd electrode connected to the principal plane of another side opposite to one principal plane of the above-mentioned 
semi-conductor substrate. It has the N type distributional area where the impurity atom concentration profile in the above-mentioned 
semi-conductor layer located between the N type field of the above 1st and the N type field of the above 3rd decreases toward the 
above-mentioned semi-conductor substrate from the front face of the above-mentioned semi-conductor layer. 
[0227] The semiconductor device concerning this invention (22) A P type silicon semi-conductor substrate, The P type silicon 
semi-conductor layer which was located in one principal plane of the above-mentioned substrate and which has low high impurity 
concentration rather than the above-mentioned substrate, The 1st N type field and the 2nd N type field which estranged mutually and 
were prepared in the principal plane of the above-mentioned semi-conductor layer, It is between the N type field of the above 1st in 
the principal plane of the above-mentioned semi-conductor layer, and the 2nd N type field. The 3rd N type field in which it estranged 
from the N type field of the above 1st, and was located in contact with the N type field of the above 2nd and which has low high 
impurity concentration rather than the N type field of the above 2nd, It is on the principal plane of the above-mentioned semi-conductor 
layer in which it is located between the N type field of the above 1st, and the N type field of the above 3rd, and a channel is formed. 
So that an edge may overlap, respectively and may carry out termination of the 1st field of the above, and the 3rd field of the above on 
the 1st field of the above, and the 3rd field of the above, respectively The gate electrode prepared through gate dielectric film, and the 
1st electrode and the 2nd electrode which were connected to each of the 1st field of the above, and the 2nd field of the above, And it 
has the 3rd electrode connected to the principal plane of another side opposite to one principal plane of the above-mentioned 
semi-conductor substrate. The P type distributional area which the impurity atom concentration profile in the above-mentioned 
semi-conductor layer located between the N type field of the above 1st and the N type field of the above 3rd increases from the front 
face of the above-mentioned semi-conductor layer toward the above-mentioned semi-conductor substrate, It laps with the 
above-mentioned P type distributional area, and has the N type distributional area which has the peak of high impurity concentration in 
the interior distant from the front face of the above-mentioned semi-conductor layer. 

[0228] The semiconductor device concerning this invention (23) The semi-conductor substrate of the 1st conductivity type, The 
semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the above-mentioned 
semi-conductor substrate located in one principal plane of the above-mentioned semi-conductor substrate, The 1st field and the 2nd 
field of the 2nd conductivity type opposite to the 1st conductivity type of the above which estranged mutually and were prepared in the 
principal plane of the above-mentioned semi-conductor layer, The 3rd field which has low high impurity concentration rather than the 
1st field of the above in which it is between the 1st field of the above in the principal plane of the above-mentioned semi-conductor 
layer, and the 2nd field, and estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, So 
that it may be on the principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 
3rd field of the above and a part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate electrode 
prepared through gate dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st field of the 
above, and the 2nd field of the above, and to the principal plane of the above-mentioned semi-conductor layer which has the 3rd 
electrode connected to the principal plane of another side opposite to one principal plane of the above-mentioned semi-conductor 
substrate, and was located between the 1st field of the above, and the 3rd field of the above The 4th field of the 1st conductivity type 
which carries out termination is alternatively formed in the 3rd field of the above, and it has the pocket layer of the 1st conductivity type 
which has high impurity concentration higher than the surface high impurity concentration of the 4th field of the above in a location 
deeper than the 3rd field of the above in the 4th field of the above located under the above-mentioned gate electrode. 
[0229] (24) In the above (23), the 1st electrode of the above and the 3rd electrode of the above are connected electrically. 
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[0230] (25) The semiconductor device characterized by establishing the 5th field of the 1st conductivity type which touches the 1st 
field of the above, and the above-mentioned semi-conductor substrate in the above-mentioned 1st semi-conductor layer in the above 
(23). 

(0231) (26) In the above (23), the 3rd electrode of the above is connected to the 1st reference potential, and the 2nd electrode of the 
above is connected to the 2nd reference potential. 

(0232) (27) In the above (26), the 3rd electrode of the above is a source electrode, and the 2nd electrode of the above is a drain 
electrode. 

(0233) (28) In the above (26) or (27), the 1st reference potential of the above is touch-down potential, and the 2nd reference potential 
of the above is power-source potential. 

[0234] (29) In the above (23), the above-mentioned pocket layer is formed by the ion implantation approach of the direction of slant to 
the principal plane of the above-mentioned semi-conductor layer. 

[0235] The semiconductor device concerning this invention (30) The semi-conductor substrate of the 1st conductivity type, The 
semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the above-mentioned 
semi-conductor substrate located in one principal plane of the above-mentioned semi-conductor substrate, The 1st field and the 2nd 
field of the 2nd conductivity type opposite to the 1st conductivity type of the above which estranged mutually and were prepared in the 
principal plane of the above-mentioned semi-conductor layer, The 3rd field which has low high impurity concentration rather than the 
1st field of the above in which it is between the 1st field of the above in the principal plane of the above-mentioned semi-conductor 
layer, and the 2nd field, and estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, So 
that it may be on the principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 
3rd field of the above and a part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate electrode 
prepared through gate dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st field of the 
above, and the 2nd field of the above, And it has the 3rd electrode connected to the principal plane of another side opposite to one 
principal plane of the above-mentioned semi-conductor substrate. The 1st thickness of the gate dielectric film which exists while the 
3rd field of the above and a gate electrode overlap is larger than the 2nd thickness of the gate dielectric film on the principal plane of 
the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above. 
[0236] (31) In the above (30), the 4th field of the 1st conductivity type which carries out termination is alternatively formed in the 3rd 
field of the above at the principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and 
the 3rd field of the above. 

[0237] (32) In the above (30) or (31), the 1st electrode of the above and the 3rd electrode of the above are connected electrically. 
[0238] (33) In the above (30), the 5th field of the 1st conductivity type which touches the 1st field of the above and the 
above-mentioned semi-conductor substrate is established in the above-mentioned 1st semi-conductor layer. 
[0239] (34) In the above (30), the 3rd electrode of the above is connected to the 1st reference potential, and the 2nd electrode of the 
above is connected to the 2nd reference potential. 

[0240] (35) In the above (34), the 3rd electrode of the above is a source electrode, and the 2nd electrode of the above is a drain 
electrode. 

[0241] (36) In the above (34) or (35), the 1st reference potential of the above is touch-down potential, and the 2nd reference potential 
of the above is power-source potential. 

[0242] (37) In the above (30), the gate dielectric film of the 1st thickness of the above is thickly formed so that a taper configuration 
may be accomplished from the gate dielectric film of the 2nd thickness of the above. 

[0243] (38) In the above (37), the gate dielectric film of the 1st thickness of the above consists of BAZU beak structure. 
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[0244] The semiconductor device concerning this invention (39) The semi-conductor base of the (a) 1st conductivity type, (b) The 
semi-conductor layer of the 1st conductivity type which has low high impurity concentration rather than the above-mentioned 
semi-conductor base located in one principal plane of the above-mentioned semi-conductor base, (c) The 1st field and the 2nd field of 
the 2nd conductivity type opposite to the 1st conductivity type of the above which estranged mutually and were prepared in the 
principal plane of the above-mentioned semi-conductor layer, (d) The 3rd field which has low high impurity concentration rather than 
the 1st field of the above in which it is between the 1st field of the above in the principal plane of the above-mentioned semi-conductor 
layer, and the 2nd field, and estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, (e) 
So that it may be on the principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and 
the 3rd field of the above and a part may overlap the 1st field of the above, and the 3rd field of the above, respectively The gate 
electrode prepared through gate dielectric film, and the 1st electrode and the 2nd electrode which were connected to each of the 1st 
field of (f) above, and the 2nd field of the above, And it has the 3rd electrode connected to the principal plane of another side opposite 
to one principal plane of the (g) above-mentioned semi-conductor substrate. While the 3rd field of the above and a gate electrode 
overlap, a BAZU beak exists, it is almost equal to the high impurity concentration of the 2nd field of the above, or swerves, and the 
high impurity concentration of the above-mentioned 3rd field front face is above. 

[0245] (40) In the above (39), the high impurity concentration of the above-mentioned 3rd field front face has the peak value more than 
1E18(1x1018cm-3). 

[0246] (41) As for the high impurity concentration of the above-mentioned 3rd field front face, the depth from a front face is distributed 
over less than 0.005 micrometers in the above (39) or (40). 

[0247] (42) The substrate with which the semi-conductor layer of the 1st conductivity type with which the semiconductor device 
concerning this invention has low high impurity concentration in a principal plane was formed, The 1st field and the 2nd field of the 2nd 
conductivity type opposite to the 1st conductivity type of the above which estranged mutually and were prepared in the principal plane 
of the above-mentioned semi-conductor layer, The 3rd field which has low high impurity concentration rather than the 1 st field of the 
above in which it is between the 1st field of the above in the principal plane of the above-mentioned semi-conductor layer, and the 2nd 
field, and estranged from the 1st field of the above, and was located in contact with the 2nd field of the above, So that it may be on the 
principal plane of the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above 
and a part may overlap the 1st field of the above, and the 3rd field of the above, respectively It has a field, the well of the 1st 
conductivity type formed in the above-mentioned semi-conductor layer the gate electrode prepared through gate dielectric film, and 
under the above-mentioned gate dielectric film -- The 1st thickness of the gate dielectric film which exists while the 3rd field of the 
above and a gate electrode overlap It is formed more thickly than the 2nd thickness of the gate dielectric film on the principal plane of 
the above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above, and the 3rd field 
of the above consists of a shallow high concentration field and a deep low concentration field. 

[0248] (43) the above (42) - setting -- the above a well -- the field is carrying out termination to the 3rd field of the above. 

[0249] (44) the above (42) setting - the above - a well -- the field is carrying out termination to the bottom of the above-mentioned 

gate electrode. 

[0250] (45) In the above (42), the above-mentioned gate electrode consists of the high-melting silicide layer by which the laminating 
was carried out to the polycrystalline silicon layer containing a P type impurity on the above-mentioned polycrystalline silicon. 
[0251] (46) The semi-conductor layer in which the semiconductor device concerning this invention has the 1st conductivity type 
formed on the principal plane of a semi-conductor substrate and the above-mentioned semi-conductor substrate, The 1st and 2nd 
fields with the 2nd conductivity type opposite to the 1st conductivity type of the above which each other was estranged by the 
above-mentioned semi-conductor layer principal plane, and was located in it, The 3rd field of the 2nd conductivity type formed so that 



40 



it might be in the above-mentioned semi-conductor layer principal plane located between the 1st field of the above, and the 2nd field, it 
might estrange from the 1st field of the above and the 2nd field of the above might be touched, The gate oxide prepared in the 
principal plane of the above-mentioned semi-conductor layer used as the channel field between the 1st field of the above, and the 3rd 
field of the above, The gate conductor layer prepared on the above-mentioned gate oxide, and the 1st conductor layer connected to 
the 1st field of the above, It consists of the 3rd conductor layer connected to the rear face of the 2nd conductor layer connected to the 
2nd field of the above, and the above-mentioned semi-conductor substrate. Each thickness of the 2nd gate oxide located between the 
1st gate oxide located between the 1st field of the above and the above-mentioned gate dielectric film, and the 3rd field of the above 
and the above-mentioned gate dielectric film is larger than the thickness of the 3rd gate oxide prepared in the principal plane of the 
semi-conductor layer used as the above-mentioned channel field. 

[0252] (47) In the above (46), the 4th field of the 1st conductivity type is carrying out termination to the principal plane of the 
above-mentioned semi-conductor layer located between the 1st field of the above, and the 3rd field of the above in the 3rd field of the 
above. 

[0253] (48) In the above (46) or (47), the 1st conductor layer of the above and the above-mentioned conductor layer are connected 
electrically. 

[0254] (49) In the above (46), the 5th field of the 1st conductivity type which touches the 1st field of the above and the 
above-mentioned semi-conductor substrate is established in the above-mentioned 1st semi-conductor layer. 
[0255] (50) In the above (46), the 3rd conductor layer of the above is connected to the 1st reference potential, and the 2nd conductor 
layer of the above is connected to the 2nd reference potential. 

[0256] (51) In the above (50), the 3rd conductor layer of the above is a source rear-face electrode, and the 2nd conductor layer of the 
above is a drain electrode. 

[0257] (52) In the above (50) or (51), the 1st reference potential of the above is touch-down potential, and the 2nd reference potential 
of the above is power-source potential. 

[0258] (53) In the above (46), the 1st and 2nd gate oxide of the above consists of BAZU beak structure. 

[0259] (54) The drain field and source field which were established in the principal plane of a semi-conductor layer across two or more 
channel field and each above-mentioned channel field, It is the insulated-gate mold semiconductor device which has the conductor 
layer for gate electrodes prepared in the channel field front face of each above through gate dielectric film. A metal plug is connected 
to the principal plane of the drain field of each above, and the source field of each above. The 1st metallic conductor layer is 
connected to the metal plug of each above, and an interlayer insulation film is covered on the metallic conductor layer of the above 1st. 
It lets opening for drain connection which was located on the metal plug connected to the above-mentioned drain field, and was 
prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor layers of the above 1st, to each 1st 
metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for drains is made, and it lets opening for 
source connection prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor layers of the above 
1st, to each 1st metallic conductor layer for the sources, common connection of the 2nd metallic conductor layer for the sources is 
made, and it lets opening for gate connection prepared in the above-mentioned interlayer insulation film pass. Each 1st metallic 
conductor layer for the gates is received among the metallic conductor layers of the above 1st. Common connection of the 2nd 
metallic conductor layer for the gates is made, the 2nd metallic conductor layer for the above-mentioned drains has the bonding pad 
section for drains, and the 2nd metallic conductor layer for the above-mentioned gates has the bonding pad section for the gates. 
[0260] (55) In the above (54), the above-mentioned semi-conductor layer is formed in the front face of a semi-conductor substrate, 
and the source electrode is prepared in the rear face of the above-mentioned semi-conductor substrate. 

[0261] (56) In the above (55), with the same conductivity type as the above-mentioned semi-conductor layer which reaches in the 
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above-mentioned semi-conductor layer at the above-mentioned semi-conductor substrate, the penetration layer which has high high 
impurity concentration rather than the above-mentioned semi-conductor layer is prepared, and the 1st metallic conductor layer for the 
above-mentioned sources is connected to the principal plane of the above-mentioned penetration layer through the metal plug. 
[0262] (57) In the above (56), it lets opening for source connection prepared in the above-mentioned interlayer insulation film located 
on the above-mentioned metal plug pass, and the 2nd metallic conductor layer for the above-mentioned sources is connected to the 
1st metallic conductor layer for the above-mentioned sources. 

[0263] (58) In the above (56), the 2nd metallic conductor layer for the above-mentioned sources has the source pad section for probes. 
[0264] (59) In the above (56), the above-mentioned drain pad section is approached, the extention section of the 2nd metallic 
conductor layer for the above-mentioned sources is arranged, it is located under the above-mentioned extention section, other 
penetration layers which have the same configuration as the above-mentioned penetration layer are prepared in the above-mentioned 
semi-conductor layer, and electrical installation of the above-mentioned extention section is carried out to the penetration layer 
besides the above. 

[0265] (60) The 2nd metallic conductor layer for the sources which approaches the above-mentioned gate pad section and is different 
from the 2nd metallic conductor layer for the above-mentioned sources in the above (56) is arranged, and it is located under the 2nd 
metallic conductor layer different the account of a top for the sources. Other penetration layers which have the same configuration as 
the above-mentioned penetration layer are prepared in the above-mentioned semi-conductor layer, and electrical installation of the 
2nd metallic conductor layer different the account of a top for the sources is carried out to the penetration layer besides the above. 
[0266] (61) In the above (59), the 1st metallic conductor layer for the above-mentioned gates is arranged along with the 
above-mentioned conductor layer for gate electrodes. The 1st metallic conductor layer for the above-mentioned drains and the 1st 
metallic conductor layer for the above-mentioned sources are arranged along with the 1st metallic conductor layer for the 
above-mentioned gates, respectively. The 2nd metallic conductor layer for the above-mentioned drains is located on the 1st [ for the 
above-mentioned drains ] metallic conductor layer, and is arranged along with the 1st metallic conductor layer for the 
above-mentioned drains. The 2nd metallic conductor layer for the above-mentioned sources is located on the 1st [ for the 
above-mentioned sources ] metallic conductor layer, and is arranged along with the 1st metallic conductor layer for the 
above-mentioned sources. 

[0267] (62) The channel field of plurality [ principal plane / which has a semi-conductor layer / of a semiconductor chip ], The drain field 
and source field which were prepared across each above-mentioned channel field, It is the insulated-gate mold semiconductor device 
which has the conductor layer for gate electrodes prepared in the channel field front face of each above through gate dielectric film. A 
metal plug is connected to the principal plane of the drain field of each above, and the source field of each above. The 1st metallic 
conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered on the metallic conductor 
layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to the above-mentioned 
drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor layers of the above 
1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor layer for drains is made, and it 
lets opening for source connection prepared in the above-mentioned interlayer insulation film pass. Among the metallic conductor 
layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection of the 2nd metallic conductor layer 
for the sources is made, and it lets opening for gate connection prepared in the above-mentioned interlayer insulation film pass. Each 
1st metallic conductor layer for the gates is received among the metallic conductor layers of the above 1st. Common connection of the 
2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the above-mentioned drains has the 
bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates considers the insulated gate field 
effect transistor which has the bonding pad section for the gates as a unit block, and two or more arrangement of the insulated gate 
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field effect transistor of the above-mentioned unit block is carried out at the principal plane of the above-mentioned semiconductor 
chip. 

[0268] (63) In the above (62), the above-mentioned semiconductor chip has the 1st side and the 2nd side which counter mutually, the 
parallel arrangement of the plurality of the insulated gate field effect transistor of the above-mentioned unit block is carried out along 
the 1st and 2nd side of the above, the bonding pad section for the above-mentioned drains is arranged along the 1st side of the above, 
and the bonding pad section for the above-mentioned gates is arranged along the 2nd side of the above. 

[0269] (64) In the above (63), the 2nd metallic conductor layer for the above-mentioned sources has a source pad for probes, and the 
source pad section for probes within the above-mentioned unit block is arranged along the 2nd side of the above. 
[0270] (65) In the above (63), electrical installation of the gate protection component is carried out to the bonding pad section for the 
gates arranged in the outermost part, respectively. 

[0271] (66) In the above (65), the metal connection layer of the metallic conductor layer of the above 1st and this layer is formed in the 
above-mentioned semiconductor chip principal plane, and the above-mentioned gate protection component and the above-mentioned 
bonding pad section are connected by the above-mentioned metal connection layer. 

[0272] (67) The channel field of plurality [ principal plane / which has a semi-conductor layer / of a semi-conductor substrate ], The 
drain field and source field which were prepared across each above-mentioned channel field, It is. the insulated-gate mold 
semiconductor device which has the conductor layer for gate electrodes prepared in the channel field front face of each above through 
gate dielectric film ~ A metal plug is connected to the principal plane of the drain field of each above, and the source field of each 
above. The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered on 
the metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to 
the above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic 
conductor layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor 
layer for drains is made, and it lets opening for source connection prepared in the above-mentioned interlayer insulation film pass. 
Among the metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection of the 
2nd metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned 
interlayer insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the 
above 1st. Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section for the gates as a unit block. Two or more 
arrangement of the insulated gate field effect transistor of the above-mentioned unit block is carried out at the principal plane of the 
above-mentioned semi-conductor substrate, and the 1st metallic conductor layer for the above-mentioned gates and the 2nd metallic 
conductor layer for the above-mentioned gates are connected between the above-mentioned unit blocks. 

[0273] (68) The channel field of plurality [ principal plane / which has a semi-conductor layer / of a semi-conductor substrate ], In the 
insulated-gate mold semiconductor device which has the drain field and source field which were prepared across each 
above-mentioned channel field, and the conductor layer for gate electrodes prepared in the channel field front face of each above 
through gate dielectric film A metal plug is connected to the principal plane of the drain field of each above, and the source field of 
each above. The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is covered 
on the metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug connected to 
the above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the metallic 
conductor layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic conductor 
layer for drains is made, and it lets opening for gate connection prepared in the above-mentioned interlayer insulation film pass. Each 
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1st metallic conductor layer for the gates is received among the metallic conductor layers of the above 1st. Common connection of the 
2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the above-mentioned drains has the 
bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates has the bonding pad section for the 
gates, the above-mentioned drain field is a common drain field across which it faced between the above-mentioned channel fields, 
and the above-mentioned conductor layer for gate electrodes is prepared independently, respectively. 

[0274] (69) The insulated-gate mold semiconductor device concerning this invention The channel field of plurality [ principal plane / 
which has a semi-conductor layer / of a semi-conductor substrate ] respectively, The drain field and source field which were prepared 
across each above-mentioned channel field, The 1st and 2nd insulated gate field effect transistors which have the conductor layer for 
gate electrodes prepared in the channel field front face of each above through gate dielectric film are arranged. Electrical installation 
of the 1st resistor for impedance matching is carried out to each drain field of the 1st and 2nd insulated gate field effect transistor. 
Electrical installation of the 2nd resistor for impedance matching is carried out, and it grows into each conductor layer for gate 
electrodes of the 1st and 2nd insulated-gate field-effect transistor. 

[0275] (70) in the above (69), the 1st and 2nd resistor of the above consists of the same ingredient as the above-mentioned conductor 
layer for gate electrodes. 

[0276] (71) In the above (69), the component for current detection constituted like the 1st and 2nd insulated gate field effect transistor 
is arranged at the principal plane of the above-mentioned semi-conductor substrate, and a shielding layer is arranged between the 1st 
or 2nd insulated gate field effect transistor of the above, and the above-mentioned component for current detection, and change. 
[0277] (72) In the above (71), the above-mentioned shielding layer consists of the semiconductor region which reaches the 
above-mentioned semi-conductor substrate from the above-mentioned principal plane, the metal plug connected to the 
above-mentioned semiconductor region, the 1st metallic conductor layer connected to the above-mentioned metal plug, and the 2nd 
metallic conductor layer connected to the metallic conductor layer of the above 1st. 

[0278] (73) The insulated-gate mold semiconductor device concerning this invention The channel field of plurality [ principal plane / 
which has a semi-conductor layer / of a semi-conductor substrate ] respectively, The drain field and source field which were prepared 
across each above-mentioned channel field, The 1st and 2nd insulated gate field effect transistors which have the conductor layer for 
gate electrodes prepared in the channel field front face of each above through gate dielectric film are arranged. The bonding pad for 
drains and the bonding pad for the gates to the 1st and 2nd insulated gate field effect transistors of the above are arranged at the 
above-mentioned principal plane, respectively. A source electrode is arranged at the rear face of the above-mentioned semi-conductor 
substrate, a shielding layer is arranged between the 1st and 2nd insulated gate field effect transistors of the above, and it changes. 
[0279] (74) In the above (73), the above-mentioned shielding layer consists of the semiconductor region which reaches the 
above-mentioned semi-conductor substrate from the above-mentioned principal plane, the metal plug connected to the 
above-mentioned semiconductor region, the 1st metallic conductor layer connected to the above-mentioned metal plug, and the 2nd 
metallic conductor layer connected to the metallic conductor layer of the above 1st. 

[0280] (75) The semi-conductor substrate of the 1st conductivity type, and the semi-conductor layer of the 1st conductivity type formed 
in the top face of the above-mentioned semi-conductor substrate, The field insulator layer formed in order to divide a component 
formation field to the above-mentioned semi-conductor layer principal plane, The 1st and 2nd field of the 2nd conductivity type 
opposite to the 1st conductivity type of the above which estranged mutually and was located in the above-mentioned component 
formation field across the field in which a channel is formed, The gate electrode which the 2nd field of the above consisted of the high 
concentration field adjacent to the low concentration field adjacent to the field in which a channel is formed, and the above-mentioned 
low concentration field, and was formed in the above-mentioned channel field upper part through gate dielectric film, The process 
which introduces the impurity for forming the above-mentioned reach through layer in the above-mentioned semi-conductor layer 
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principal plane alternatively in the manufacture approach of a semiconductor device of having the reach through layer of the 1st 
conductivity type formed so that the 1st field and the above-mentioned semi-conductor substrate might be touched in the 
above-mentioned component formation field, While forming the above-mentioned field insulator layer in the above-mentioned 
semi-conductor layer principal plane alternatively by thermal oxidation The process which forms the above-mentioned reach through 
layer which extends the above-mentioned impurity and touches the above-mentioned semi-conductor substrate, It consists of the 
process which forms the above-mentioned gate dielectric film in the component formation field divided by the above-mentioned field 
insulator layer on a front face, the process which forms the above-mentioned gate electrode on the above-mentioned gate dielectric 
film, and the process formed in the 1st and 2nd field of the above in the above-mentioned component formation field after an 
appropriate time. 

[0281] (76) In the above (75), the thickness of the above-mentioned semi-conductor layer is formed in 2.5 micrometers or more and 
3.5 micrometers or less. 

[0282] (77) the well as a field where the impurity of the 1st conductivity type is introduced and the above-mentioned channel is formed 
in the above (75) after the above-mentioned field insulator layer formation process and in the above-mentioned component formation 
field -- form a field. 

[0283] (78) In the above (77), impurity installation of the 1st conductivity type of the above is performed by two steps of ion 
implantation. 

[0284] (79) the above (75) - setting - after the above-mentioned field insulator layer formation process - it is - the above - a well -- 
perform annealing treatment in advance of formation. 

[0285] (80) In the above (75), self-align formation of the above-mentioned low concentration field is carried out at the 
above-mentioned gate electrode. 

[0286] (81) In the above (80), the above-mentioned low concentration field consists of the 1st ion implantation process which 
introduces the impurity of the 2nd conductivity type in the above-mentioned component formation field, and the 2nd ion implantation 
process which introduces the impurity of the 2nd high-concentration conductivity type rather than the 1st ion implantation of the above. 
[0287] (82) In the above (79), it is after a formation process, the above-mentioned gate electrode is located in the above-mentioned 
gate electrode edge subordinate, and it has the process which forms a BAZU beak oxide film in the component formation field front 
face in which the above-mentioned low concentration field is formed by thermal oxidation. 

[0288] (83) In the above (82), the above-mentioned gate electrode consists of the polycrystalline silicon layer which touches the 
above-mentioned gate dielectric film, and forms the above-mentioned BAZU beak oxide film by oxidizing thermally the edge of the 
above-mentioned polycrystalline silicon layer. 

[0289] (84) In the above (75), it has the process which forms a BAZU beak oxide film in the above-mentioned component formation 
field front face which is after a formation process and was located under the above-mentioned gate electrode both ends in the 
above-mentioned gate electrode by thermal oxidation. 

[0290] (85) In the above (84), the above-mentioned gate electrode consists of the polycrystalline silicon layer which touches the 
above-mentioned gate dielectric film, and forms the above-mentioned BAZU beak oxide film by oxidizing thermally the edge of the 
above-mentioned polycrystalline silicon layer. 

[0291] (86) In the above (75), the formation process of the above-mentioned gate dielectric film forms an acid nitride by heat treatment 
in the oxygen ambient atmosphere containing nitrogen. 

[0292] (87) Form the above-mentioned BAZU beak oxide film by thermal oxidation containing nitrogen in the above (82) or either of 
(84). 

[0293] (88) In the above (82) or either of (84), introduce nitrogen ion by the ion implantation approach in the above-mentioned BAZU 
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beak oxide film after forming the above-mentioned BAZU beak oxide film. 

[0294] (89) The manufacture approach of the semiconductor device concerning this invention consists of the following processes. 
[0295] (a) The process which prepares the semi-conductor substrate which has the semi-conductor layer of the 1st conductivity type 
for a principal plane, (b) The process which introduces an impurity for the impurity of the 1st conductivity type for forming in the 
above-mentioned semi-conductor layer principal plane the reach through layer which reaches the above-mentioned semi-conductor 
substrate alternatively, (c) The process which forms alternatively the field insulator layer for dividing a component formation field to the 
above-mentioned semi-conductor layer principal plane by thermal oxidation, (d) The process which forms gate dielectric film in the 
component formation field divided by the above-mentioned field insulator layer on a front face, (e) The process which forms a gate 
electrode on the above-mentioned gate dielectric film, and the process which carries out self-align formation of the offset field of the 
1st conductivity type to the above-mentioned gate electrode into the (f) above-mentioned component formation field, (g) the 1st field of 
the 1st conductivity type by which self align was carried out to the above-mentioned gate electrode into the above-mentioned 
component formation field The process which estranges from the above-mentioned gate electrode edge, and touches the 
above-mentioned offset field, and forms the 2nd field of the 1st conductivity type which has high high impurity concentration rather 
than the above-mentioned offset field, respectively, Then, the process which forms the 1st insulator layer so that the (h) 
above-mentioned component formation field may be covered, (i) The process which forms opening for exposing the above-mentioned 
1st and 2nd field principal plane and the above-mentioned reach through layer principal plane to the 1st insulator layer of the above, 
respectively, (j) The process which forms the 1st, 2nd, and 3rd metal plug linked to the above-mentioned 1st and 2nd field principal 
plane and the above-mentioned reach through layer in the above-mentioned opening, respectively, (k) The process which carries out 
pattern formation of the 2nd conductor layer which connects to the above-mentioned 2nd metal plug the 1st conductor layer which 
connects the above-mentioned 1st and 3rd metal plug of each other, respectively, and process which forms the 3rd conductor layer in 
the rear face of the (I) above-mentioned semi-conductor substrate. 

[0296] (90) The manufacture approach of the semiconductor device characterized by carrying out grinding of the rear face of the 
above-mentioned semi-conductor substrate in advance of the above-mentioned (I) process in the above (89). 
[0297] In the above (89) at the above-mentioned (I) process (91) Then, the process which covers the 2nd insulator layer on the 1st 
conductor layer of (m) above, and the 2nd conductor layer of the above, (n) -- the 2nd insulator layer of the above -- receiving - the 
1st conductor of the above - a plug and the above -- it being located on a plug the 2nd conductor and with the process which 
prepares the 1st opening and the 2nd opening to the 2nd insulator layer of the above, respectively (o) The process which carries out 
pattern formation of the 2nd wiring layer which connects to the 2nd conductor layer of the above the 1st wiring layer which connects 
with the 1st conductor layer of the above through the 1st opening of the above through the 2nd opening of the above, respectively is 
included. 

[0298] (92) the above (89) -- setting - the above-mentioned (e) process -- preceding the impurity of the 1st conductivity type -- 
introducing - a well - the manufacture approach of the semiconductor device characterized by including the process which forms a 
field. 

[0299] (93) the above (92) - setting - the above - a well - a formation process is performed following the above-mentioned (d) 
process. 

[0300] (94) the above (92) or (93) -- either - setting -- the above - a well - a formation process is performed by two steps of the ion 
implantation approaches. 

[0301] (95) In the above (89), the 1st insulator layer of the above-mentioned (h) process is a silicon nitride film. 

[0302] (96) the above (92) -- setting - after the above-mentioned (e) process -- the above - a well - include the process which was 

located under the above-mentioned gate electrode and which embeds and forms a field by carrying out the ion implantation of the 
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impurity of the 1st conductivity type from the direction of slant to the above-mentioned component formation field principal plane into a 
field. 

[0303] (97) In the above (96), the mask used at the above-mentioned (g) process for the above-mentioned 1st and 2nd field formation 
is used for the above-mentioned embedding field formation process. 

[0304] (98) The marginal gate mold semiconductor device concerning this invention It is the insulated-gate mold semiconductor device 
with which the insulated gate field effect transistor is formed in the high resistive layer front face of the same conductivity type as the 
1st conductivity type of the above formed on the low resistance semi-conductor substrate of the 1st conductivity type. The low 
resistance source field of the 2nd conductivity type of a conductivity type opposite to the 1st conductivity type of the above is 
connected to the above-mentioned low resistance substrate through the low resistive layer of the 1st conductivity type formed in this 
high resistive layer. The low resistance drain field of the 2nd conductivity type of the above-mentioned semiconductor device 
constitutes the offset structure which is distant from a gate electrode edge through the high resistive layer of the 2nd conductivity type. 
For 0.35 micrometers or less and gate oxide thickness, the offset die length from the gate electrode edge of 10nm or more 12nm or 
less and a drain field is [ the direction die length of a channel of a gate electrode / the high resistance layer thickness on 0.4 
micrometer or more 0.8 micrometers or less and a semi-conductor substrate ] 2.5 micrometers or more and 3.5 micrometers or less. 
[0305] In the high frequency module which constitutes an amplifying circuit with two or more semiconductor chips which constitute an 
insulated gate field effect transistor (99) The semiconductor chip of each above The drain field and source field which were 
established in the principal plane of a semi-conductor substrate which has a semi-conductor layer across two or more channel field 
and each above-mentioned channel field, It has the conductor layer for gate electrodes prepared in the channel field front face of each 
above through gate dielectric film. A metal plug is connected to the principal plane of the drain field of each above, and the source 
field of each above. The 1st metallic conductor layer is connected to the metal plug of each above, and an interlayer insulation film is 
covered on the metallic conductor layer of the above 1st. It lets opening for drain connection which was located on the metal plug 
connected to the above-mentioned drain field, and was prepared in the above-mentioned interlayer insulation film pass. Among the 
metallic conductor layers of the above 1st, to each 1st metallic conductor layer for drains, common connection of the 2nd metallic 
conductor layer for drains is made, and it lets opening for source connection prepared in the above-mentioned interlayer insulation film 
pass. Among the metallic conductor layers of the above 1st, to each 1st metallic conductor layer for the sources, common connection 
of the 2nd metallic conductor layer for the sources is made, and it lets opening for gate connection prepared in the above-mentioned 
interlayer insulation film pass. Each 1st metallic conductor layer for the gates is received among the metallic conductor layers of the 
above 1st. Common connection of the 2nd metallic conductor layer for the gates is made, and the 2nd metallic conductor layer for the 
above-mentioned drains has the bonding pad section for drains. The 2nd metallic conductor layer for the above-mentioned gates 
considers the insulated gate field effect transistor which has the bonding pad section for the gates as a unit block, and two or more 
arrangement of the insulated gate field effect transistor of the above-mentioned unit block is carried out at the above-mentioned 
semi-conductor layer principal plane, 
[0306] 

[Effect of the Invention] It becomes possible to raise addition effectiveness, securing the output power of the power metal-oxide 
semiconductor field effect transistor used for cellular-phone terminals, such as GSM, PCS, PDC, and a CDMA method, and a 
destructive tolerated dose according to this invention. And in the module for GSM methods using this, it becomes possible to attain 
output power 4W and 55% of overall efficiency. Moreover, reduction of module component-side products is also attained by the 
miniaturization of a chip, and integration. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing 11 It is the sectional view of the semiconductor device (N gate and N channel mold Si power metal-oxide semiconductor field 
effect transistor) which is the operation gestalt 1 of this invention. 

[Drawing 2] It is the top view of the semiconductor device which is the operation gestalt 1 of this invention. 

[Drawing 31 It is the top view showing the layout of the semiconductor device (semiconductor chip) which is the operation gestalt 1 of 
this invention. 

[Drawing 41 It is the partial top view which expanded the protection component 19 in the semiconductor device (semiconductor chip) 
shown in drawing 3 . 

[Drawing 5] It is the sectional view of the D-D' cutting part of the protection component shown in drawing 4 . 

[Drawing 6] It is an important section sectional view in the production process of the semiconductor device which is the operation 

gestalt 1 of this invention. 

[Drawing 71 It is an important section sectional view in the production process of the semiconductor device following drawing 6 . 
(Drawing 81 It is an important section sectional view in the production process of the semiconductor device following drawing 7 . 
[Drawing 9) It is an important section sectional view in the production process of the semiconductor device following drawing 8 . 
[Drawing 10) It is an important section sectional view in the production process of the semiconductor device following drawing 9 . 
[Drawing 111 It is an important section sectional view in the production process of the semiconductor device following drawing 10 . 
fDrawing 121 It is an important section sectional view in the production process of the semiconductor device following drawing 1 1 . 
[Drawing 13] It is an important section sectional view in the production process of the semiconductor device following drawing 12 . 
[Drawing 14] It is an important section sectional view in the production process of the semiconductor device following drawing 13 . 
[Drawing 151 It is an important section sectional view in the production process of the semiconductor device following drawing 14 . 
[Drawing 161 It is an important section sectional view in the production process of the semiconductor device following drawing 15 . 
fDrawing 171 It is an important section sectional view in the production process of the semiconductor device following drawing 1 6 . 
[Drawing 18] It is an important section sectional view in the production process of the semiconductor device following drawing 1 7 . 
[Drawing 19] It is an important section sectional view in the production process of the semiconductor device following drawing 18 . 
[Drawing 20] It is an important section sectional view in the production process of the semiconductor device following drawing 19 . 
fDrawing 21] It is an important section sectional view in the production process of the semiconductor device following drawing 20 . 
[Drawing 22] It is an important section sectional view in the production process of the semiconductor device following drawing 21 . 
[Drawing 23) It is an important section sectional view in the production process of the semiconductor device following drawing 22 . 
[Drawing 24) It is an important section sectional view in the production process of the semiconductor device following drawing 23 . 
[Drawing 25) It is an important section sectional view in the production process of the semiconductor device following drawing 24 . 
fDrawing 261 It is an important section sectional view in the production process of the semiconductor device following drawing 25 . 
fDrawing 27) It is an important section sectional view in the production process of the semiconductor device following drawing 26 . 
fDrawing 28) It is an important section sectional view in the production process of the semiconductor device following drawing 27 . 
fDrawing 29) It is an important section sectional view in the production process of the semiconductor device following drawing 28 . 
[Drawing 30) It is the representative circuit schematic of the semiconductor device which is the operation gestalt 1 of this invention. 
[Drawing 31] the gate oxidation in the semiconductor device which is the operation gestalt 1 of this invention -- thickness - ** - it is 
the property Fig. showing the relation between on resistance and gate pressure-proofing. 
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[Drawing 32] It is the property Fig. showing the relation of the gate length and on resistance in the semiconductor device which is the 
operation gestalt 1 of this invention. <BR> [Drawing 33) It is the property Fig. showing the relation of the gate length and the mutual 
conductance in the semiconductor device which is the operation gestalt 1 of this invention. 

(Drawing 34) It is the property Fig. showing the relation of the gate length and the threshold electrical potential difference in the 
semiconductor device which is the operation gestalt 1 of this invention. 

[Drawing 351 It is the property Fig. showing the relation of the offset layer depth and on resistance in the semiconductor device which 
is the operation gestalt 1 of this invention. 

(Drawing 36] It is the property Fig. showing the relation of the offset length and on resistance in the semiconductor device which is the 
operation gestalt 1 of this invention. 

[Drawing 371 It is the property Fig. showing the relation of the offset length and drain pressure-proofing in the semiconductor device 
which is the operation gestalt 1 of this invention. 

[Drawing 381 is the property Fig. showing the relation of the punch-through stopper layer location and on resistance in the 
semiconductor device which is the operation gestalt 1 of this invention. 

(Drawing 39] It is the property Fig. showing the relation of the punch-through stopper layer location and drain pressure-proofing in the 
semiconductor device which is the operation gestalt 1 of this invention. 

(Drawing 40) It is the impurity atom concentration profile Fig. of the B-B' cutting part in the semiconductor device shown in drawing 1 . 
[Drawing 41] It is the property Fig. showing the resistivity dependency of the substrate punching layer in the epitaxial thickness of the 
semiconductor device which is the operation gestalt 1 of this invention. 

[Drawing 421 It is the impurity atom concentration profile'Fig. of the C-C cutting part in the semiconductor device shown in drawing 1 . 
(Drawing 43) It is the property Fig. showing the relation of the epitaxial thickness and breakdown voltage in the semiconductor device 
which is the operation gestalt 1 of this invention. 

[Drawing 44) It is a current-voltage characteristic Fig. in the semiconductor device which is the operation gestalt 1 of this invention. 
[Drawing 45] It is the top view showing the contact section of drain wiring of the conventional technique. 

[Drawing 46] It is the top view showing the contact section of drain wiring of the semiconductor device which is the operation gestalt 1 
of this invention. 

[Drawing 471 It is the RF property of the semiconductor device which is the operation gestalt 1 of this invention. 

[Drawing 48] It is the RF property (gate width Wg dependence) of the semiconductor device which is the operation gestalt 1 of this 

invention. 

(Drawing 49) It is the equal circuit of RF power module using the semiconductor device which is the operation gestalt 1 of this 
invention. 

[Drawing 50) It is the top view showing the layout of RF power module using the semiconductor device which is the operation gestalt 1 
of this invention. 

[Drawing 511 It is the sectional view of the semiconductor device which is the operation gestalt 2 of this invention. 

[Drawing 52) It is the property Fig. showing electrical-potential-difference ****** of the capacity between the drain gates of the 

semiconductor device which is the operation gestalt 2 of this invention. 

[Drawing 53] It is the property Fig. showing the signal gain of a semiconductor device and the relation of a frequency which are the 
operation gestalt 2 of this invention. 

[Drawing 54] It is an important section sectional view in the production process of the semiconductor device which is the operation 
gestalt 2 of this invention. 

[Drawing 55) It is an important section sectional view in the production process of the semiconductor device following drawing 54 . 



49 



[Drawing 56) It is the important section sectional view of the completed semiconductor device which is the operation gestalt 2 of this 
invention. 

[Drawing 571 It is an important section sectional view in the production process of the semiconductor device which is the operation 
gestalt 3 of this invention. 

[Drawino 581 It is an important section sectional view in the production process of the semiconductor device following drawing 57 . 
[Drawing 59) It is an important section sectional view in the production process of the semiconductor device following drawino 58 . 
[Drawing 60) It is the important section sectional view of the completed semiconductor device which is the operation gestalt 3 of this 
invention. 

[Drawing 61) It is the important section sectional view of the semiconductor device which is the operation gestalt 4 of this invention. 
fDrawing 621 It is the important section sectional view of the semiconductor device which is the operation gestalt 5 of this invention. 
[Drawing 631 The relation of the offset layer surface concentration of a semiconductor device and the rate of on resistance degradation 
which are the operation gestalt 5 of this invention is shown. 

[Drawino 64] It is the important section sectional view of the semiconductor device which is the operation gestalt 6 of this invention. 

[Drawing 65) It is the important section sectional view of the semiconductor device which is the operation gestalt 7 of this invention. 

(Drawing 66) It is the top view of the semiconductor device which is the operation gestalt 7 of this invention. 

(Drawing 67) It is the top view of the semiconductor device which is the operation gestalt 8 of this invention. 

[Drawing 68) It is the top view of the semiconductor device which is the operation gestalt 9 of this invention. 

(Drawing 691 It is the important section sectional view of the semiconductor device which is the operation gestalt 10 of this invention. 

[Drawing 701 It is the top view of the semiconductor device which is the operation gestalt 10 of this invention. 

[Drawing 71] It is the top view of the protection component in the semiconductor device (semiconductor chip) which is the operation 

gestalt 11 of this invention. 

[Drawing 72] It is the sectional view of the D-D' cutting part of the protection component shown in drawing 71 . 

[Drawing 73] It is the top view showing the layout of the semiconductor device (semiconductor chip) which is the operation gestalt 12 

of this invention. 

[Drawing 74) It is the top view showing the layout of the semiconductor device (semiconductor chip) which is the operation gestalt 13 
of this invention. 

(Drawing 75) It is the top view showing the layout of the semiconductor device (semiconductor chip) which is the operation gestalt 14 
of this invention. 

[Drawing 76] It is the important section sectional view of the semiconductor device (a P gate and N channel mold Si power metal-oxide 
semiconductor field effect transistor) which is the operation gestalt 15 of this invention. 

[Drawing 77) It is the important section sectional view showing stretch of the depletion layer in the semiconductor device (a P gate and 
N channel mold power metal-oxide semiconductor field effect transistor) which is the operation gestalt 15 of this invention. 
fDrawing 781 It is an important section sectional view in the production process of the semiconductor device which is the operation 
gestalt 15 of this invention. 

[Drawing 79) It is an important section sectional view in the production process of the semiconductor device which is the operation 
gestalt 16 of this invention. 

[Drawing 80] It is an important section sectional view in the production process of the semiconductor device following drawing 79 . 
[Drawing 81] It is the important section sectional view of the completed semiconductor device which is the operation gestalt 16 of this 
invention. 

(Drawing 82] It is the impurity distribution map of the G-G 1 cutting part of drawing 76 . 
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[Drawing 83) It is the top view of the semiconductor device which increased the gate number of the operation gestalt 1 of this invention. 
[Description of Notations] 

1 - A P type low resistance Si substrate (semi-conductor substrate), 2 - P type quantity resistance Si epitaxial layer (semi-conductor 
layer), 3 - A P type source blanking field (reach through layer), 4 - P type KONTAKU field, 5 -- P type -- a well - a field 
(punch-through stopper layer PW) and 6 - gate dielectric film - 7 -- A gate electrode, 8 - The N type drain offset field which has low 
high impurity concentration (NM), 9 - The N type drain field and **" 4 which have quantity high impurity concentration Gate oxide, the 
N type source field and P1 - which have 10 quantity high impurity concentration - a conductor - a plug and 20 the 1st insulator 
layer (interlayer insulation film) M1 [ -- A surface protective coat, S1 / -- A source electrode (wiring), S2 / - Rear-face source 
electrode. ] -- A conductor layer (the Ist-layer wiring), 30 - The 2nd insulator layer (interlayer insulation film), M2 - A wiring layer (the 
2nd-layer wiring), 40 
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±SSS 1 ©NS3««i:±EB3©NS««fc©lffl»cffiB 
U ^-^*^*^fi!c^nS±f3^®{*S(DiE±r-feo 

r, ^#±EBi««H3j:tf±ESi 3 BW&Jt-n^n 
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4 

t-/^77"l, A^O±I3lgl«S«43<fct;±l3m3M^ 

±{c-?-n^n*»4g-r5j;5fc. y-h&ntjgi^L-r^ 
±ESg i w&is&xs±Mmzm$.<o=tt\ ; en\c&m.i£t\ 

fcffll®Iii<*:D*ifl2m®^ ^LT±E¥»ttS&© 

±E3f l <DNS^i:±I3^3C»N§i^i:coF^lcfiS 
Lfc±EiN9(*»rtO^Wfl»«ift»*«'. ±E¥S»#B 
/o ©Bffifr 6±E¥*fl^fciRi*^Tif Airrs PStfjNfi 
±IBP^ffi«(cfi^D. ±E¥*PtWf<DiKSfr 

e ±E¥ mwm& t i^i *» o t ME^-r * n 
[i*a2 2] pii/'jn^iMfit, 
-r sps->'J3 >¥Bf*« t . 

1 c0NSffiJg5fe«tt/m2ONS«l^i:, 

L, *LT±ES2©N!Sffl«fc»UTffilI*nfc, ± 
ESZON S!fH« J: 0 tfflc^*61feafi**r-r *S 3 CO N 

±ES 1 ©Nffl«*fc±K8 3©Nfflffi«fc©IHK{Mi 
L, ^ + *yWJB«5n*±E*«W*:JiO±S±1?*ra 

-v 7U *^±EJB 1 «*fe±tf±E* 3 fH^c 

±fc^n ; en^4s^5ci:3(c, y-newufcrt-L-ria 
jo ±eh i fi*fe *tf±E* 2 ts^cco^n^ntc^^^n 

fc^ l Wifc-.ktfig 2 ^ LT±E*#i*S««0 

-7? oiffi i: «SWcoffi73 coiStc^i^* ttfcSg 3 M@ 

±esb i <DNmmmt±mm3(DNmmmtcor^cim 

0*Bft»6±E¥«M*»«K:iSi^oTltj!iP'rs 

±EPS»ff«(ClftD, ±E*SW*JBO*Bj^ 

40 CW^ 23]«1 »mS<0¥»f*»« , 

±E*W(*«<DSffirtK:Sv«K:|tBI LT»»t 6tifcx ± 
E1B 1 S»«SfcttS»(0S2i»«S»O» 1 ««*J:tf» 

±E*aM*JBOifflrtO±ES 1 ffi«i3*t«B2fil*© 

«H*K«Lrffiii*n/£, ±E»i«*«k»)fefi^ttii» 
50 mst*m?2>wi3ffi®t. 



5 

±e* i m&t±mm3mt£tcDffliciiLmLrc±m¥m 
{ti©±i±T'feoT> -aw±E* i mmts^u±m 

±e* i ts«*3«};tf±fsm2iH^«^n^n{c^rc*n 
tern i nmis&vm 2 mm t. ^LT±E¥ag{*s«<D 

±E* l ««fc±ESS3llHttfc©lffllc«MUfc±K¥SI 

com 4 fs^^s^wtm^^n, 

±iey- hmsTtc&Bt *±e* 4 mmmc ±e* 

3m&& 0 fcSiMttHfc:±E» 4 fB«<Dgffi^M^jia 

[fgJt?JS2 4] W#JR2 3fcH3l^T, ±E* 1 mfis£± 
ffi» 3 «SttW^fc»l««ftT<^SC 

[IU#JS2 5] 11*912 3 fC*5V>T, ±E* 1 *N»f*/f 

»c«±e* i «*48«fctf±E*aM«s«K:»-«-** i m 

[»*3I2 63 »«S2 3lc6v^ ±ESl3««tt, 
ll!lj0«*ttlcttMStU ±E*2«Sfi, S2S¥I 

-Xlir-S!)> ±K3!2«Wi, FW>iit«fe5 
[«I*JR2 8] miltmz 6 *fctt2 7 fcfcl^T, ±E* 

mmm t*& set £#® t -r 5 

Bo 

t, 

±B¥Wf*JH©±ffirt£H^tc«HILTI8tt6nfc, ± 
83* 1 ^mi!!£«:£;tt©*2#figy<D* l ffil**5,fctfSI 
2ffi*££, 

±i3^wf*@<o^Hrtco±fBm 1 ®mts&zsmz%m<D 

f^T'feoT, ±K*1 U ^LT±E*2 

±13* 1 mk£±b)ii 3mmt<omciSLm Lit±m*m 
#ici±s±tj&^t, — ap#±E* 1 mmts£Ts±m 
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6 

±13* 1 «**«ttf±ESB 2 n^nicmmzti 
tdm 1 mufc-fct/* 2 mmt. * lt±e¥3|{*s«<d 
-^<o±ffi t iifcft(oi&ft<D±Micmm.2t\fzm 3 mm 

±i 3* 3 £ y- h mm t 9 v 7° l t ^ s 

p^ic^&f&y- mhhmosi 1 »t«w±BMs 1 mwt 

±13* 3 flltt^ORKcffill Ufc±E¥3WWI©±ffi±»c 
£^£¥jI#l£Bo 

yo [ii^«3 1 ] imm3 oios^r. ±ta* 1 m«ci:± 

13* 3 SUSS £ ©HtcffilB Lfc±E¥SWWB©±ffiK It. 

±t3* 3 t«rt(c«t5i 1 mmmvm 4 mwaft 

[W^3 2] fS2£JS3 0Sfc{±3 1 ICiS^r. ±13* 
1 mffi£±E*3mffi«^&tycjgi|tsn"CV>3Cfc«: 

im#m3 3] fit*Hi3 0K*5^T, ±E* 1 ¥##Ji 

fca±ta* 1 mtgis j:tf±E*wf«6«t«-rs» 1 w 

S§y<D* 5 WUWKl* etiTl^S C fc«r«p« t -T 
20 &glB„ 

[li5f<)S3 4] «5i<>Jt3 OfCfel^T, ±E*3^ffi(i. 

mimmmmcmigtzn. ±e*2m«bj±, mzmmm 

[»#«3 5] M*qi3 4K*^T, ±E*3^1S«V 
-XfSfS!)> ±E*2«fiitt, FUi'VSIlTfeS 

c «h%#at^-s^si{*gB<, 

[Ii5)<]a3 6] W*)13 4 Sft(i3 5»C*3^T, ±E* 

i»p*tttt««!*(aT«o, ±ES2»wtat*, m 
30 immm 3 1 3 mm 3 0 ic^^x, ±e* 1 mm<D? 

[W#JB3 8] mmm3 7 fcfe^T, ±E* 1 W&nV 

immm3 93 (D* 1 mmm<o^mwm»£. 

(2)±ffii|iS»i*»tt:0— ^rO±ffitfitHSnfc, ±ffi* 

fc, ±E* 1 4: (iR^tO* 2 apmSiO* 1 fH^fc 
J;t;*2ffiiai:, 

(4)±E¥S!fWI<D3L®rt<D±E* 1 ffi*feJ:t/»2 « 
«OBBT?*^T, ±E»l««**6»lfflU bT±E 
»2*«C»UTtti*nft, ±E»l«**!)tfi^ 

(s)±e* i ffimt±mm3ffimt<Dmic{mLrc±m 
50 ±8EfB3fls«**n j en*-/^«yy^-*«fc5t, y- 
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ztirzmimmio£rjm2mMt. fir 

(7) ±m¥mwmfo<D-?i<D3iffi t as** ©amf ©±b 

±mm 3 ^sffio^sfi^issa . ±ess 2 buo^m 

(O^W^MAit. 1 E 1 9 ( 1 X 1 0 1 9 c m-3) &L±. 

CIS*^4 1 ] ffi&m.3 9*fc«4 OtCfcVT, ±iBgs 
3 ««S9<07ID6«8WS»$S^ <b<Dm2tfO. 0 0 5 
fi mWrtlcMLT^S C £ *f$tt £?Z> ¥WfcmWo 

±te¥ <o±s k s v > tc si m l t mt 6 nfc , ± 

±IBSil«*fr&*IHIU ^LT±fBff!2 
««»«:« LTffiBSttfc, ±8318 1 fttt,}: t) tfi^W* 

WlO±iB±TfJ6^T, — «J««±IB» 1 SUDcfc<i:tf±IB 
±eB3«ttfcy-FB«fc*M---/<C-5-yyLT^* 

Htc^ft-r^y- h*&»§Kosg i Mjp«t. ±kb i mm 
y- hSfeauitoMf 2J§£j?,£ o t>m< jgfissn, 
tat, c t £■?%> ^mfomm* 

±G£ 3 melMI L TV^ S z: £ «ttflt & ■** « ¥3?<*=g 
Bo 

[««3i4 4] mam a z\c^x, ±s&3.t\>w$w 

[!Mb9i4 5] w^4 2t6i>t, ±ffiy-h*« 
u a >±»caji*nfeW]8wS'> y kb t^e^c 

[»#B4 6] ¥*9<*S1££, 



(5) #^2 001-9 4 09 4 

8 

1 £ tiKtttDlB 2 MSSrJfoHI 1 ts&vn 2 SB 

HKtt-r * J: 3 KJBJfiS nfcSI 2 itS^Jl 3 MUS £ , 
±CJB 1 ««fc±B»3««fc©ra©* + */l/««i:* 
*±K¥SW*«©±BK:»**Sttfcy- t-MitMt. 

±iBy- hMfUN±eKi*&nfey- h 

±BB¥a»»®«(oa® icmmz titcm 3 «t* a £ frzm 

y- mftiH3«ttf±ES3ffl«fc±Ky- hf&«at£ 
9&***>vmwt%;z¥Wi*m<D£.micmiztirzm3 

y- hgtffcHKOlliJSE £ 0 t,*S^C £«r«f« 

20 in&m 4 7 ] n#m 4 6 fcfev^r, ±tam 1 mmt± 

IBS3f!H«i:OMtffiBLfc±SBiWlW*Ji<Diffi(c*4» 
lj»«S©^4ffl«A^ ±IB^3^rtT'«»iSLT^S 

±tsss 1 »i*Bfc±fa^Bamawtc«^^nTv^ 

C fc*«p«fc-r**S»i*:SB. 
[11*^4 9] WaR«4 6 «C*3^T, ±8H» 1 
fcfctiteSf! 1 1H**J:t?±Ei|SilW*3S«K:«5-5-«m 1 » 

[R^fls o] $mm4 eicis^r, ±8B^3i»i*s 

«, Il»f(ifcS«Sn, ±IB£!2a»tWl«, ^2 
[fi*JS5 1] tmm5 OtcfeV^T, ±IB^3^<*S« 

«T?fcscfc*«pafrasEHjftffli|siii**B. 
40 Cli*« 5 3 ] 4 6 tcfc-i^r, ±§Bm 1 ted;r>*^ 

2y-mbia, /*-x\£-?mm& *)%%££*& 

w>««fcj:t;v— xB«t, ±iB ; &n^-'n(og L +^ 
/i/««aBfcy- ne»«i*^UTiatt e>nfcy- 
«ffl*f*«fc*wr**e»y- Mi¥^i*SBTfeo 

T, 

iiB^n^f no k u-r >B^t3«fct/±iB ; E-n^ f n<ov- 
50 x««©£ffifc:&H7^y#attsn, 
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±§ssn i (D&mmfcmticmm&mmtf&mzti. 

±12 K tifc&« 75 ^±tc{4B UT 

±KJMM6«lt»c»» 6ftfc K U-f >&MfflBflP*jI L 

t> ±i2Sfii ^Fi^vfflto^nen 

i <D&«#Wif;:*f u y-xffl<Dig 2 <o&sj»{*/i 

% i o&BWttBtctt u v- y m<om 2 co^mmwm 
±32 k u-r ymvm 2 o^s»f*s{± f u-r >m<D# > 

>y-w KSP*wr5ct«r«f®frs*eisy-hs* 
nmms 6] vmtms 5fcfcv^r, ±m*mi*mmc 

Cf»jR3i5 7] 6fC*5^T, ±I2#B J :/5y± 

p^MLTs ±i2v-x/B<offi 1 <D&mm»miciiu 
±12 v-xffltom 2 <D&mmfcmt>mtfi-£tiT^z c t 

[|f*^5 8] m&m5 6filfcV>r. ±f2V-Xffl<Dlft 
2©&JB£#BH:7'n-:7"ffly-x-'S-y KW*WT5C 

[11^5 9] li*S5 6(C*5V^T, ±§2 FUf 
FgptifiS LT±I2V-XfflcO^ 2 co^S^S^-T * 
X-r>">3>gp^i2B*n. ±l2-f^X-r>>'3 Vg|5cD 

3MI««±ffi*#(Mirt»clSW5tl, ±I2-f*X:r^> 3 

itmm6 0] m&m5 6ias^x. ±i2y-FA- y h 

a»Cjfi& LT±fEV-Xffl<D^ 2 c0^ajSi*gi: as* 



(6) ^fg§ 2001-94094 

70 

ai:l^-<0«flic**-r§flb©«as^±f2*^Srt»c 
Rl*e>*U ±I2ISfci>V-XfflcDff!2<D£JR»WI#± 

i2ffe«KJisfcm^^?nTt/^c tz&mttz 

mmme 1] ti*]B5 9«c^oi>T, ±i2y-hffi©ffi 
1 ^a^i*s{i±i2y- h mmmmftm Kfe^T&w 

±H2F WVfflcom 1 O^M*<*S*3*t>*±l2V-Xffl 

©us 1 o^i»#sB±i2y- hffltom 1 <D&mm&m 

±12 F W VfflOf 2 <D£SaSWf fi±i2 F lx-f 

tc -a r I2B $ n, 

±I2V-Xffi<D|g 2 cD^Si*S«±I2V-Xffl(0^ 1 
©&«g{*g±fcffiBLT±f2V-XJB©gS l <D&mw 

hS¥S£{*3£B= 

±f2^n^n« f w v^W3<fctf±fE^ft j ett<ov- 

±12^ i <D&mmwm±icmM&iimtf&mt£ti, 
±12 f w ^sffiwicmwtznrz&my? ^tiatLt 
jo ±§2SH*e^)Kfctatt e>n/t f w ^^p^p^a l 

T, ±i2H! 1 W^SSittSod^ KWyfflO^tifn 
1 ©^iS*f*Bfc*f Ls F U-T Vfflcom 2 (D&gW 

±32era*e^tcia^e.n/'cv-x^fflBflp«:jgb 
t, ±mm i <o^3»i*s£o-5*.y-xfflo^-n ; fn<o 

±12 F U-f' >m<Dm 2 co^M«<*a« F I^^r >ffl«D# ^ 

±i2#{4^a -J tommy- hsmstyim b?>isx# 

50 m^me 3] ll*J16 2 tfel/^T, ±s2¥a»#: i ? L -y 7" 
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izs.^icftfa-?zm i com. m2<Dm*mi>. ±mm& 
±ieigK ^2<r>m^-DXWMwmzt\, ±i2Fb-f 

2 Oi2f;:79oTffiB£nT^5C t 

mm 7a v V ft <D -fu - ym V - X/ ^ -y K»*U:iE3g 2 

n/ty- hfflcotfyyy vy-w bmczn^etxY- h 
y- hm^wtemw* 

[fi^«6 6] mmme 5ic&^r. ±f2¥#<*^-yy 

S*U ±I2&/ilg^{c ( £»3±l2y-h&Si?l : f £±52 
# yfV >^ <7FSt *<g*f £ nt V > S c i: £ 

s<o^-v*.;Miwg£, ^nen<o±i2?--v*;i^igc£« 
ifztifcY- bw&mmwmhL*mtz%m?- bm* 

ite^n-rn^ FUy ^igWs.fct^fE^n'et-UDV- 
n, 

t« ±f2fg 1 o&siPWf <o-5 f i^y vfflco^-n^-'n 

±EJiW*6l»atK:|a»J6nfcV-X«SttfllBllp*jaL 

i\ ±t2Sg 1 ©^iiftio? t y-xfflof nf no 
t, ±1211 1 <73^g#»gco9 -sy- hffl<D^n^*no 

±12 F W 2 CD&g3g fflf F VfflOtf V 

±!2y- hfflcDSg2CQ:£Kt!?te«{iy- hffl<D#V-7=y 

>y^-y K»%*rr*««y- hsmi^Jii h^>->-x 



(7) 131182 001-9 4 09 4 

/2 

±l2*{a^n -y ^ <D^y- f- ^WS&JH h 7 > * 

±f2#jSttS*S<D±ffi(;: SSB2B * ft, 
±l2^e^a -y ^fflfcfc^T, ±I2y- hffl<Dfg 1 <D$l 

mm&m t ±t2y- f m<r>m 2 <o^jb«k*® t tfmmz 

SfOft*;n^t, ^n^no±i2^^*yi/^^r« 
^n^nto^-^^^ffl^ffitcy- H6iw8t*^UT« 

±!2^ft ; e*ft£D f u-r isffii$.is&zf±nttti'et\<Dv- 

ft, 

±12 f u-r >mmcmm.i£titz&m7? ^±ic&m lt 
t, ±12^ i <D&mmfomv>o % f v^om^n^n 

±i2S^*e^tcistte>nrcy- hs^ffl^p^iib 

±tsm i ©^sif*i«3 *.y- hfflcD^nenco 
» i o^stf ^tc^tL, y- hmorn 2 co^s^^s 

±12 F yfflOl 2 F U-C >ffl<OJp> 

y-r>y^.y Fgp^wt, 

±f2y- brnvm 2 o^s»»s«y- not;>fi' 
50 ffi«ia»c**nfe«iiKU'rviH«t?*t), ±i2y-h 

[fi*^6 9] ¥mtom*m-?z*mt*m&.<D£.mic, 

±i2 j etx ; ?n<D^-v^/i/^gs{cy- hje^ 
*^ur»tt sn^y- n t**r-r*sB 1 

*j j: tf m 2 mmv- b mmRwm b7>i?x$&mm-£ 
n, ki, m2*e^y-Mysw^h^yi> , x^(73^ 

trt^wstwssKsn, mi, ^2*gi^y-h«»ajs 
i~ 7y-y*x ^ co^-n^'ncoy- h «ffiffl#tt@»£i-i' > tf 

[fit#Jg7 0] ISjR^6 9tc*3l,^T, ±H2S K S2fi 
fitft:f±±f2y- hfflffiffljfi*®i;|H|-(7)«*4*>P)fiESC 

ttt&mt? *»»y- h si^Nv^B. 
50 thmm?tf±tz*m{*micD3Lmcmm2ti. ±mmi 



-7- 



13 

s tz itm 2 im-f- h gMUHMt b^>isx$t ±ism 

^utattenfty- hswsiwf t^irrsft i 
is&xsmz *mr- b mnnwrn b^y vt, $ tmw s 

ft, ±iB*SW*a«<0«ffi»cy-x*«*<iEB«n, ± 

tem i j; tf » 2 mm?— b mrnmhsk b 5> >-->*x 9 m 
mf^tr\cwsif£tiitm 1 <o&p*?i*gi;, _hfsft 1 © 

£S3»i&f ft ft /eft 2 (D#Kig<*a i: frtbf8.Z> c 

±iBftH»«St»4SWOft2i»«S!o»i, ft 2^ 
±IBft2^f4^^^;W^$n«SW^lcS|-rs 
2: ±IBffiias««i ic « ffiUgMMfc & 
JjSc»5, ±IB^-V^;P«g«±g|5fcy-h«5«yM«r^LT}g 
/SSftfcy-hfMSi;, ±fBJH : ?f&£ffi«F'9ftft l gjfJg 

&&zf±fc¥m#mmcm-r% * 5 ftjg/££ft/-cft 1 $ 

{c*3t / ^T±gB¥S5»SiffifcS^{c±iB'J-5 L X;l/- 
gftigffcft J: 0 ±fB¥t9<*BXHft±fB7 ^ -;l< KIMMt 
U ±fB*«S«£|S«»cS , rs±fBU-^X;l/-a%^ 

^raxst, 

tcigffi{c±fBy- ne»ai*«*a-rsxgfc, 

±IBy- h«SWIt±K:±Ey— HtK*)«t*Ii 



(8) 2001-94094 

±IBIg : ?Jgfiltfi|lgrt»c±fBft 1 , fg2ffimc&f£?ZJ: 

[fS#JS7 6] m&m7 5ft*5^T, ±iB¥SSf*B<DJP 
£f42. 5/imtU:, 3. 5 /i mfcTFJtJgjiS^ftTl^ 

Cli^7 7] li#]S7 5lOS^T. ±187 -< -7U Fig 
;o B©§!iji#?£„ 

[fi5f<^7 8] w*^7 7 tfcvr, ±iBft i mmsKD 
mmmi 9] M3fcjjt7 stt^r, ±By^~iibm 

[Ii5fcg?8 0] lfS<^7 Sftfc^T, ±fBfgiiais^± 

±tB-y- bmm^Bm^m^ti^ct^msLt-rz 
im-%m8 i] is*^8 o(c*5i/^T, ±iBf6iis^ 

(4. ±IBi^?^SB«F*9(cft2l»^<0^!|^^:S»A-r 
§ftl(D-C^i/fr^jA^XSi:, ±IBft l<D-f^>fI*> 
<fc D t ^StOft 2 »^©^*6^**A-r Sft 2 

B®.jLn<D'<kT°2b-oT, ±iBy- bmm%nuTicim 

[ii^8 3] m^Ms 2»cfei/^r, ±tay— bmma 
±mv~ b *mmc&? « ^ B B Q v u n >a * t> ^ o . 

cis*]S8 4] ii#Ji7 5tct3i/>r, ±gsy-hmffi* 
^xe<o^T-s^T, ±my~ y-wimmarftciSLM 

40 BKtiifcfl^-rsxafcfrrsc £*<$&.£•? z^mw 

cti*^8 5] m&m8 4t*5i/^T, ±my- bmmn 

±!By- M&WHtcgg-rs ^ B B B ^> 'J n >S J; K>J& *) , 
±fB^ B %-> y n >®Offigp*fRi»{b-r 5 C t ft £ 9 j- 

K'<- x if - ^ »{ t«*»«r « c t * wa t -r * * « 
cii^8 6] ii^«7 5ftfei>r, ±iay- bmmm 
*o mmitrnzBin.-? § c t %<&Mt-t z^mfammvm 

»0 ii^}£ 0 
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tec 

imxms 8] ii*3S8 2 $rc«fi#jjt8 4<o^n^ 
icts^x. ±m^-x\£-tm<tmz&i$.Lrz'&, ±e 

mc&*) mx-r zct t ■? s ^^boi:/^ 

ft. 

[|f*«8 9] (1) lEStc??! 1 s?*^t0^i*S^Wr 

t. 

(4) ±127 -< -ji b'mmmic £ ^tgi?nfti?M 

(5) ±mr- h&mm±icf- hmm^mmt?>xm 
t, 

(6) ±mm?Bi$.ffii$i{tiicm 1 mmm<D*7tv v-mm 

(7) imm^BfS.mmmc, ±Ey-h®tgfc*tL£B 
mizznrcm 1 mmmcom 1 nine*. ±ey- hmmm 

(9) ±tem 1 (ommmic, ±mm 1 , *2««±ffi*sj: 
o*±e u -^x;u-s±s^tu-r ^. /-cfecor^p^^n 
w&s-r-sxgi:, 

(12)±E^flc^©aKfcJB3»fM*J&a-r.6lfi 
[ff^9 0] If5f<^8 9«Cfel/^T, ±E(12)Iig{;:$fc 

[Bft*3t9 1] W*«8 9fci3t^T, ±K(12)Igte« 

03) ±i2^ 1 m»m$sixf±fmzm»m±K.mztm 
(i4)±E3i2*ft«snc*fu ±mmim#7'7 7ts£v 



(9) f$B82 001-94094 

7(5 

r^n^nm 1 ffln33£vm2mu*mizj:mt, 
(i5)±i2m 1 nsp£3UT±EJfi 1 mwrnicmmtzwi 

182SUIS:. . ±ESI2|P)p;Srj§LT±ElfS2jgWIfc 

ffifc?%m2mmm**n?n^z->B&.-t2>jLnt 

[m$K9 2] fg*JS8 9tcfc^T, ±E (5) life ft 

So 

JO [ii*^9 3] W*3S9 2tct3V>T, iE^x^ttSfiEX 
Sii±E (4) Igtcj^-nf t>ti% c t *1fta i: -r 5 ¥ 

[IS*^9 4] M$g9 2 *fca«fc*3S9 
*3V>T, ±E*x;Wg/£lg{±-gpg<o^*;/fT-5&3i 

[fgjRg?9 5] |f5RJl8 9(C*5^T, ±E(8)l8cD3? 

20 [fi;fcJH9 6] »5R^9 2 KtJ^T, ±12(5) IlCi 
fc, ±IB'>x/HW«rtfc±l3jR ; f»j(K««±ffiic»LT 

[ffsf<JS9 7] M*S9 6t6^T> ±l2Si6jA^ti 
Mllli, ±I2(7)XgT'±I2^ 1 & J:tffg2figl*JB 

50 98]I1 »«^Ofgg$x#*tt:a«±(c Jfc/jg 

f-\>W¥mmmx>&-3T. ±ie»i w«§ytfisw 

P«9{c«fi)c$nfc^ 1 aS«S^fgStaS^^LT±I2(ga 
trtS«KS^Sn, ±S2¥a»ttgB?3!g2S|fI3y<D{g|g 

ft famZ WO. 3 5 iimlXT. V-hMitm 
40 mZtfl 0 n m«i 1 2 n mWT, K U-C >W$.<D?— 
hm®i%frt><D*7-t:v bmZtfO. 4(im«±0. 8 
fi mJMT, ¥#i**ffi±<0«SJr[^cO^^ *^ 2 . 5/im 
«±, 3 . 5 /i mJWTT' K >BJE*^ 1 0 Vi-X±T** 

m#jR 9 9 ] mmv- h wn.ft%$k is* $ %m 
ast^a-wsot, ±i2 ; f-n ; encD¥^^-yy 

50 «t, *nmo±E^-y*/MH«*ttA/-z?ia»t6nfc 
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*frfflmm\cr- b&mmzftLTmfztirc?- h 
mmmmt*m i:^wu ±i2^n^no k u-f 

*u 

±121*1 i ^s«f*^±{cs^*&^^»s^n. 

x. ±.mm i <D&mmfomcDo% Ku^yjEco^n^ft 
com i <o&swwiic*f u k u-r y/scofg 2 <o<&mm 

±12/1 mmmm ic m if % n /c y - x s^ffl b n *a l 
tu 

±12 K U-T yffl<0fg 2 Q£BWf*Ste K U-f v 

*±B*«(*»±iBfc:a»EBStiTV^*c &«mkfc 

CfgWOPMffl&tttW] 
CO 0 0 l ] 

0 0MHzK±, 2. SGHzttTOV^^DiSSSffi 
CO 0 0 2] 

[86*oa«3 itt^ GSM (Global System for Mobile 
Communi cat Ions) PCS (Personal Communication 

Systems) #5£* PDC (Personal Digital Cellular) 75" 
S> CDMA (Code Division Multiple Access) Jttt^ 

CO 0 0 3] -J&tc. &Hri*3BA«Bfi:. 

3ALfeffiflttA**A9^?-SSUmk ctiSOW 

CO 0 0 4] COct5%©l&(*5SfiSB^<tC;^i!l«:ii 



75 



[0005] ( 1 ) &m#mmmm<Dmf£tcz>^T&, 

m&l£ tBiLMdmJ , vol. 78, No. 11 (1996-11) ,pp21-2 

6 can) icb^<**it^*o 

C 0 0 0 6 ] ( 2 ) G S M*SOjBSa«B*lt 

*®§§<D*g;£te, ^RJf ISSCC98, DIGEST OF TECHNICAL P 
APERS (February 5, 1998) pp50-52 CS0&2) tc*B^£> 

lo coo 0 7] c©x«^cfctitf, mm<D&jgmth, * 
©t@*iiH]£S^g$ig^^2^^y , M?iji:L, *nen 

j£;£DD-C IMA (Divided Device and Collectively Impeda 
nee matched Ampl if ier)&ffi£ffc LT^S© 
CO 0 0 8] (3) iSS^m^7«ffitgtCigffl$nSti 
#>J*t£lEDM97 Technical Digest(1997), pp5 

20 1-54 (3S:rK3) tca^^nr^o 

co oo 9] ccDjcmc&titf^ mmmttsi 

CO 0 1 0] MO S F E Toy- bg£0. 

"MO S F E TOKl/-Yy«K:«*0.7uiieSO*7-b 

(A 1 -shorted silicon gate structure) l£&0ff 

COO 11] (4) S^SJft^fteOfci&Jcft^ftf^ 
(GaAs)*i/N*#ffl^*»##**o ^-cOcfc^^ 
a*»l«attW^.*f, NIKKEI ELECTRONICS 1998. 11. 2 (no. 
729) pp238-245 G&K4 ) lca^6hTlr^*« fc«U 

^ffitiS i tC^Ti^l/>o 
40 CO 0 1 2] 

[0 0 13] ±H2#l^cgi5n a pCO— o£LT, T>rt^ 
flttA««m^«3KBtt«Ai|«Htf««. 
c©atB»B^JWB»a:«fefBBB**^*<, ©iSi* 
iSA*BO«MBB*{b*B*rc«>k:tt, coKAIttB 
50 AB«BOflm«^«ffiM (S»*|rJ±) ^il^^ci: 
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#:£<Dig@§gT% l)ffM9 0 0MHz, HSi!igJE3. 
5V^T*tB^Sff3.5W, ^^(rjall) 5 0%igfi^ 

mmi^fzo ££T*<Dm&&)mz, ^v-mosfet3 
[0014] c<on<D\titimmmm?T*zbz>s i*m^ 

/c^7-MO S F E Tcottftgti. DD-CIMA&ffi^i|ijjS£ 
?%t, 2WtB^T^iP^(Tjadd) 5 5%ggt^ 

5%w±o^ip^^/w-Mo s f e Tido^rmm 

[0 0 15] &:fc. ^^DK;^MO S F E TlCfe 

^n&^^&SffiSffij 1996^2^290. IglJig. |g 
191 («5££*t ^x>X7^-7A fgfr) pp59-6 
6 (£S*5) »CJE^6tlTV>4o 

[0016] naucpcs*aoit««-ett, ftfra» 

»1 900MHzTO*tE2W, fi^*4 5%t 

-MO S F E TOttffitt 1 0%ISt^-S o 
if«SOJ8dS»*«r 5 0 %W±fcrta±S-&S(c^ 5 5 
%i^±^*P^^r^y-M0 S F E T(cfel/^TH3S*r 

[0017] mmm? ow-mo sfed <ottim$h 

B W*nJ»*«r H & &ffi£}I«-r £ C tc $> 5 o 
[0 0 18] *ftW<DmftW}%:EmZ, *mW%iW<D* 

[0019] *mM<omfctfi%;M<DBmz, mmmwm 
[0020] &nw<Dm<Dmm*. mm&. 

z h\c fifing mz. mm&mtjmm&cD'hmit • sflft 
[002 1] ^miivmttzmc^cDmoiBtfitffiM 

[0 0 2 2] 

[0 0 2 3] *«WO-o©fWflS4*»#8lO«flE 



(11) «Fffl2 001-94094 

20 

zmmmmmtfrtbfuo. ±K***MWLk»tcr- 

intern imwm. &&zs±mm 2 yfcg^s 
[0024] ±aufc*iafc«fcntf, %is« (v- 

20 2»i*® os 1 ggs^M 1 ) (i^fflffi^wrssffi/^* 

->*i«LTt>5e ccorcsb, JbfHSg 1 fccfctfSS2S» 
2J1B2*§M2) CDBEK&cfctfM 1 • M2a>£^ b<Dg 
[0 0 2 5] Lfctf^T. Sl«C ±iES!2Sl«<DBS 

[0 0 2 6] *KM<Offico^W«:¥a»(*^HO«fiJc 

[0027] i^Lfc^igtc^ntf. 

«T?L#l^«EVth# 1 V±*^C^(CS:S 0 <KDfc 
*6> Pffl*W««««ffifc:NS!{Ji*»tJfc»c:fe«to6-r 

>AVX^httiWT§ 0 fit, CCDN^C0# 

T\ N h t BSffiO K VBff « P y 
-br/WX (py-h/^7-MOSFET) *t9*l"r 

50 XtCjrfc^ KU^>*7-fey h««0«atfifb^Hn* 
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[0028] Nmmv&m^ f-***i/mtitm 

[0 0 2 9] 2e>ic ±EO»«lcI<++y78»a[ 

[00 30] JK±©tt«4:LT, rau»£E*ci3»«py 

-MO S F E Ttt*f*ta»»ft*Bn* 0 
[0 0 3 1 ] 

tsftftoBSiicfe^T, ra— «»**rr5fc©ttra— 

[0 0 3 2] (DlSSJgfg 1 ) 1 0 

[0033] h i *4, *fm<Dmmmm \ -v&z^mtt 

(Ny- h • Nft*;l/SS i ;^M0 S F E 
T) OBfffiH^fcO, ^2te, *«W<Ojiafi)BJIB 1 

¥ffiHT*S5 0 fit, 0 5ti, EUfcjSLfcfiSHfR? 

o d - d - wwn$i&<Dmm h s o 

[0 0 3 4] <S*-b;l/ORBf«ifi>Hi^Lfc*» 

wvnffi&m i a (mo s f e t<ds* 

[0 0 3 5] PSffifflSi S i StE Cm 1 »«S!<D¥SM* 
S«) \(D±mic, PmWi&tnS i xtf*4^>*;Wi 

LTt^o «T^/^7-MO SFE T1?ififfl?nTV^ 
S^U^VSteOitata^O. 0 2QcmWT*cr*Ci: 
tt»KI¥6-9 7 4 4 7^i(Cf»$nn^o 

m^ffi i fcjgffi^na s/ ij :i >3«ojtfita« o . o i 

[0 0 3 6] Ifim CMOS IClCfe^Ttxe^ 

mtR& l OQcmgfiT'&tK I ClcfcttSSffiJtfilrilC 
<e>^, ***3«f«4f/J^^ 0 xtr**S/ + ;I/»ttJt 
fita2 0Qcm > SS3|tmtSt* 0 ±E»*fcM^S 
tlT^«xfcr^*S/^l/JBofllStt5 fimT*t), , * 
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[0 0 3 7] xfcr**S/-wl/g2<D±ffi— gptc. 

tizmm t. LT P Si *x/l/«« 5 (PW) S3? 

Xh7^S^LTt^o fit, PS*x;l/ffi«5 

(pw*si»c«. y-ne«« (y-ntfkM) 6*^u 

[0 0 3 8] x(f**v/ + ;H2rtT*feoT, PS!*x 

cne>NSy-xs«u o^MKw>t7 
*u ^n^to-gp^y-hm®7(c^uT^~/^»y7 p 

[0 0 3 9] fc;fc, NS!y-X«B«l OTtcfftK-rSNS? 
(BfgJEa) tH«8«\ mc i &mtLT^2>t><DTte%: 

[0040] Kw>*7t7hss8icairti?i 
(m2mm) 9^M^nt^§ 0 

[0 0 4 1] NS!v-Xfll«l OlcJgLTxfcT**^ 
HB) 3tfM?ftTi/^ 0 ^U-fx;Kl3ii 

[0 0 4 2] 1 tCfcl^T, A-A' BB#**"feJl/T? 

y-hgLgti0. 3 /im, FU-fVBJE 

^S$, tftfe? FK>*7-fey h«L rttO. 7 
mT**o hKft)K/S«tt 1 InmTfet), *>g#E 

10, NSKU>ry*7-b7h««|8(N», NSKU-TV 

sa^9^j;Qm i y-xfr^s^e3^ffia 

cfcdtcm 1 (^F^SeHi^) 2 OtfMSftt^ 

^>o m 1 S6il2 0rt*c«4lt»OIBptfRtt6n, ^ 
nSBBPrttctt. NfflV— XflWHl 0. NSKWySIS 
9ft*tfPl!y-XlT-6t|[*Ji 3«Cfnfn3>jr* h 
■T4fi«5l#aiLfflO«Wt^yp l afi*^ 

7ypn^yyxfyj;w^ iflprtfc:a»i&s 
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to o 4 3i m itms&2 ocommicn. nmv-xm 

n^lSBE^ (Ml) tLT^2 — >Bf£2tiT^2,o 
[004 4] mi. $2Wttffl 1 d, llsa^i 

lt, m2mmmic&, mv-?.n*>m%ffi®.z\c 
PjUntfj^^nT^&o cnenup^/i-LT, BE*§ntta 

1 2s (^2SSS^M2) #311, ^2#^Il l d, 

i i sicznznmmznx^Zo 

[oo45] v-xmmmm s (2) m 1 s^m©, 

i±±SSM 1 S^HtS J: D til^flS 2 S2pli{iu #J;Uf H 
»(Vdd = 3. 6V)*ffit»«*n*o 
[0 0 4 6] <M7D7^(DW7'i'h>i2?r#I 

i^r^mmmm 1 <osg 1 gse«si:^2SB2«s«oBB^w 

[0 0 4 7] E2tC*3VT, 1 UillllOl^i 

(mmmi&M 1 ) t-sd, 1 2«^2®gco##:g 

($2JNBIftMl) T'feSo 1 3«±aLfcHfBV-^ 
S3<D«fc?fc¥##ffii£fc#^S^{*y7y (^1^7 

40 cD3>^^ hgpT'feo, 1 4 1 mmmu its 

-r^^2SBH^M2<On>^^ hgpr-feSo 2 1 tt]R? 

y&*> 

^ 821 »cH*nfcaj»^jR?jB«ffiwpa5*o 2 2 

fi K U'T ^efflsJOyy >y/ W KSP ( K y 

(y-h/WK) COh'WX y-M^H 

22, 2 3AM 707^^1^^ H^co^-yT" 
T-fii&g&y- FratJSUT, m.7u >y ^^M?'JfcM^ 

[0 0 4 8] H2(4y-h*fl|3#«2*0«^T»»), 

y- 3 ic&snr k uy >mw&& k> , mw&v 

¥tT{c^2@iS^cJ:*)^-y K2 2fc3l#5£f;f 
ct&<, ¥f7tclg2effil8fc«fcDffiiT'5*ttTV-<5o 

y- htt-sft*s»cy- httfi§3A^m 1 1 

HJt-^l*(i$5l4 0^mT'fe5 o y- bMMt . 
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ty- Fffl^ 1 m&mt<Dr3<r>m%.mm&'h2 < 45, 

<D-5£cDffigtT-Jg 1 JI63g! 1 1 T- K W >E®feJ:tfy 

OMiSlCfei/^Tm2^E^12T'y-h>'^y K2 3K#ii 

Jt^T, KU-OBe^iry-hEiSii^co^^tt^ 

10 [0 0 4 9] i/c, KUY>^7 K8P2 2tCjSfgLTV 
-XfflcD^2cD^jS»^Sc0y^xy>^3 ^gp 1 2E 

yse^sn, y >'xf» 3 ^sp 1 2 e <d~rc {llB l 

^i-'-wl'Brtlc^tfe.n, y ^Xfyya ygp 1 2 E 

[0050] cc-eait^iittt, *mm&mnc 
jcnar, mis5i$mbfflj»i*i:LTW»y7y^sffl 

[00 5 1 ] 02fC^yj;-5 KUy^fB 

«©SlJilB«£ffi«*iJHfc©:3>**h 13, £ig 
t^2SBE^t(0n>^^ h i 4(±|5l-|ft±{cjg^^n 

H4 6«#flRU WTtRIBtS. 
[0 0 5 2] H4 5«fi£3tES«OKUy>E»03>* 

1 T'fe§*ISi*gBo KUy>B2^«n>^^ hgp^ 

[0053] @4 5 te»c^Lfcae*tsti5T?i4, ^ i mm 

811 (Ml) *^10JBB8«S«)iHcgft«-ft3i/*^h 

» (mp») i 3^^Lrm@?i$aiL«is cs«> £ 
LTB»Kuy>«*»c»ai*nfc. ^lt, she 
8i i (mi) ictt-?zmn*><Drcsb(Dm2m&mi 2 

(M2) O^fi, =i>?? hgp 1 3»cS3S:6!5:l/->J:-5 

»cm2«ojgia*e^)g{ci8tte,n/'c3>^^ hgpi 4*51 
trtf^nfcc 3>^c7hgpi 3±icni/^^ hap 1 4 
40 fcfitefuyr? h L/c^-&, hgp 1 3F*3tc*s 

('-•t, ^lsea^i 1 {c^yjgfig^n^o coifed 

*h'jyy^k^^{CcJ;t)3>^^hgpi 4%B!$.-f 
Z>mKZl>$>7 hgp 1 41Ci'yy>y^t3^^E-T5C 
i:fc^§ 0 m 1 ^gE*S 1 1 i:|g2®B2^i 2t©3^ 

O fZo 

50 [0054] -73, *nmmm 1 r-fim^f 1 * tb l©/c 
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y-xfi^St*«« 3 *n j etifc» , «-*BBattt©«« 
#«H©S[f* Anja**HS cim*o 

[0 0 5 5] CMOSh^y^m^I^ 
0«fc^Wi(j:W6-3 5 0 0 4 2 #&fl»C cfc o T 

^s«n*fMi«tL/cfeor^So »»c, y-h 

Mm (K«) tcttbT, miSE^fe§i/Hi^2SSES 

[0056] b^b&#e>, *n«jK!Bifc«fcntf, y 

^HBi:KW>«o*2iBl (M2) 
-rftto"6, MISS l tt«»ttofti^7iWISo 
[0 0 5 7] H2«y-Mia3^22|5:cO»'&«: 
Jfccfc^tCZ-Z' i^^Wc = nfc 

[0058] <^yyb-r7^h>**fieijBffii(o^y 

*»OW7!>Hl, 5tefcfflWbfcB2fc^#|«fcft 
[0 0 5 9] i 3 (C^tf - 7 W 7 ^ h $n/c^ 

tcgMggbfc&<DT*£5o 

[0 0 6 0] -Tftte^, *3feMBtttiU ^Wf*JB*^-T 
y- M6«Hl*^bT»tt 6n^y- h WB«ttJB& 

w i o^jR»»jB^»«sn. ±tB* i (o&mwi*m± 

Kb-f>*«fflllBP*aibT, ±IE» 1 <D&JR«tfM0 



(14) 4$BS 2001-94094 
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k u-r y/soig 2 ©^»{**w#aJKttsn. ±ejb 

BI6«Hk:»W&nfcy-X««fflMP«:iibT. ±12 

3J i o&jsswtso^^y-xfflo^n^noag 1 <o& 

?ti<om i <d^s««:hjc« u y- vm<om 2 
#f«i#«afflRS*u ±iBKu-ryfflo»2<o*jBS» 

(*mi*\ : l"f>m<Dtf>7 t <<>i?J*y KSP2 2^WU 
70 ±8By- h/8<0i! 2 <O^JRS?f*Jl*iy— hffl^>f^ 

Hasans ±SB-*ffl7D^^H(ci3i/^T, ±fay- 

h fflom 1 O&SSWI £ ±i ey- F ffl <D|g 2 <D£g« 

[00 61] B3fc^'rj:dK:* IS^FU-O/^'y K 
2 2tf?-v7(D-miCfe-DT, y-h/^y F2 3fc«ktf 
y-X/W F2 O^yyofflOifl^^oTffifliSnT 

s f e T<omft : ?-xvz*mmc'?%rczbicmft>tiT 

SIS±ffifcgatt6tt;fc#/S>y K2 0. 2 2, 2 3icg» 
^^C^T^tlfnW7y CMOS F E T) Offtt 

«: •> x / \«a-p«aE-r 3 c £ # § 0 
[0062] *v7mmmcmm~£nrc?-b'^y fk 
50 y- h«fti«Mco»«w«w±fflo«»^>r*- f 1 

[0 0 6 3] <y-hfii^^H>H4 6cl:tfB5 
lc?-bUm#^*-b'(Dmf$.%:^-? 0 H4llB3lc^ 

sn^y- fam^^-fi 9*»»ss*bfc¥BH 

T*&£ 0 B5(i, H4fc*3ttSD-D'rao»fffiHT»So 
[0 0 6 4] B4 (B5) tC*5^T> 2 HifV>7^- 

^fwuiw*. y^-^FKftM2 i±*cs^e>n 

fcy-h'W K2 3fcMB2JM2«l 2 (M 2 ) 
40 tc>^* — >M?nr^So fit, W-h;^yF 

2 3«, §gi/iES§n i (mi) ^fn^rpmf&WMm 

SlflWS 8 *5«fc W>fflfiSSi«« 4 a£I& D fflt? <fc -5 ic V > 
^«fc«4K*nfcPS!«a*i«« 4 bled; 0 , PNP^igco 
F (/W* • y • rty F) *«fig-r 

^>o CC0PNP^ig£0WJE^±5~9Vgfi(cKftb, y-h 
/^y Ftcic^/c-»t-v ; SJE^^^yy, KiR-rsci:^ 
7t«o PSffi««iffl«4a. 4b(4Hitc^bfc 

50 ni»o 
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[0 0 6 5] CW-hSI^t-KlCfe^S 

mf^trp ittP9MM8 (4) fc»«s*u «sr*^ 

[0 0 6 6] <7 p n-trx>^SgjgSl t'S5^j3> 
/V7-MOS F ET<D»il#ffilco^T\ 06-02 9 
*:«HU ttTKKlHt*. 

[006 7] &*5. 06-i9, 01 4, 020. 02 
3. 02 QO^ft^tUcfc^T, (a)(C7SL/c»rffi0 
*±, 02tc^tt^X-X' «JBfBrffi*^L. (b)tc^L 

[0 0 6 8] ( 1 ) P3HTt6#«(P type through I aye 

r )»fiRffl-r*Vtt-5i&#Xg : 06 (a). (b)^^-r<fc 
5tc, sr. SlilS (AttttfcttPS!) OS i«fcD 

^i>fii*as i o^stc, ps?¥sm*« 2 *^j5g*n 

[0 0 6 9] XxELftcfc a *c*»f*StE 1 ©J±«tt*i 
0. 0 1 QcniSStSo PSxfc? ^^^>t;H2 

KW>WJEk*#*U 2.5-3.5/im(OS5it^$ 

[0070] m^z, ^\£$*zs*)\sm2<Dmmc, m 

ft«*flH^T\ ^hl/^Xh/^-> PR1 

[007 1] S!l/>T. VX^PR 1 *fflV^T*ft3/U ^ 
>«1 0 0^5cfcD : a:if^^v'^;l/g2^M^x^9 L > 

[0 0 7 2] CO», Pfflffa**3*#«-r*fctt 
/f 2Ftyc|gi^S (PS) «r^-r^«%f«r>r*>fT% 

T, W*tfPffl^»©#o>(B+)*\ ftffla:*;!/^- 
8 0keV, K-X«1.5xl0 16 /cm2cO^T\ xtf**$/ 

[00 7 3] (2) 7-f^l/HlfUI»fli8:B 6 | C 

fl^o MOSFET(0*{&^n» < y^*KiS'r5fc*(0 
7-r-;l/K»ffcM21*L0C0S (Local Oxidation of Si I 

icon) tttfifccfcowswfcraja-rjBo 

[00 7 4] 07(a), (b)lca**\fc3fc, xfcT* 



(15) ^P2 001-94094 

ffi 1 0 Oafcg&BKbfc J: 5**^*0 CCO/^y KttftJN 

yo [0075] m-r, »mtvx*kLToafbs/»j3 

>Il 0 1 &&f£?2>o fit, C(0gfb^U3>«l 
[0 0 7 6] ftt, a«tlfcSfki/U3>J»I 0 1 £ 

vx*£U t^aft^Unvaii 0 l aWBj«*trcv 
*^xlf^^^^;bS2«ffi*^KftL. JP23 5 0nm 
<07-f-;l/K»fb« (LOCOSKffcJK) 2 1*S#?W 

[0077] ccvmm&ctte, c<Dxmr*(Dmmk 

20 (MI) fcfc, 1 0 5 0°C~ 1 1 0 0°C, 3 0»IgO 

xif#^>^;i/*2rtk:tt*Si»S« l tefiJ*rs PS 
fTft^S (P + ) 3*»l*Sn* fl "Tat^ PSfTS 
**3®fig«3<kO r '7^-;l/KKft)»2 lM«lfi 

I*-«T1t7T^§o -Tftto-fe, PSfTffi#S3ffM 

30 [00 7 8] S/c, CO^M^XgcO^BStCcfcD^Wft 
1 ^O^a^^e^^Sv^aitf *4^>-wl/Jf 1 rt'N 
t-hF^lf^ (auto-doping) , TSO*aif6iJt f * 

[0 0 7 9] Sffc->Un>flKi 0 1 fecfcQV^y K»ffcj« 
lOOaWSU xtf^^^t;l/l20lllc^ftt 

§^R5^S*TSo iffi^T. xtf^^->-v;l/^2^®tc 

«MWkJCcfc0^ya>||ffcHf| (l 00b) 

40 [0 0 8 o] fit, ±E->y=i>KfbJ» doob) 
<d&j$m&& d t;an/>j»jBaaaK. 15105 o°ct% 7 

MOS FETW»«*nSJStt«i«<0*BK:»S 

«y-hKfbJROWBEfil««:HSCi:*BWi:U *H 
Sfiffiai 1 F E T«rf#Sfc«>tcas?S:^|a 

[0081] (3) ps^x;«i^^ 1 ^mam 

AXg:08(ah (b) \cfj<^rX o Ic, YMz/j&ffim 
50 ^I^J:^^7^hl/> ? xh;^->' (vx^) PR2 
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[0 0 8 2]^T, 7X^PR2*«?nr^^ 
* ;l/+- T*x t! * * ^ ;l/H 2 J c SJ? W » A -T S o 

&3kmt. 4niSx*;l/^-2 OOkeV, F-XS2.0X10 

[0 0 8 3] (4) P5?">x;l/ffi«JBrttffl»2^W»S» 
Ali : ±f3» 1 ^«»»AXglciK^T\ £ ^fc, 0 
9(a), (Wtc^-T^^tc. ±8Bvx*PR2*JSbfctt 

kra*o#n>*, -Y^vfl^ii^ffitCcfc^xtf^^^ 
fcfc, *PiSx*;l/^-5 OkeV, F— XSl.OxiO^/cm 2 ^ 
C0 0 8 4]±SB»K fB2^«»WAXg©<fc3fc, 

mmmc2®(o^*zsttt>&fr%:fto c tic**), 

Z>o **5, XfSJflK »2^RW»»AXS<D«H*ttiSS-e 

[0 0 8 5] (5) L#^^««ffWBffl>r*VJT*ii* 
Ig:@Iti«B5l/-c^ 09£^Lrt:VX^PR 2# 
»5&bfc», L^WfiUJE (V t h) 8Sfi<Dfc46<0^« 

-5 0keV, F-Xfi1.0xlO l2 /cm2co^T\ xfef^^ 
^•fr;l//i2*BH*c-r^>JT^ii*-r*o Jffi^T, xfcT* 
*^t;H2Si^L«I, 7--;W!!i (9 5 0 

°c, 6o#) fcj:t)±ia o) (4) xewsasn 

«i:*:SPg!*x;l,flI« 5 

[0 0 8 6] (6) y- HBHWflgflDlg : 
&fr#*-is*&lf fci/ V ^>fflUmi oob (1^9) 

S»>x;l/««5*ffii»cJ»Kft«iak:cfcO, Onm 
2nmWTT*sy-h»ftat6*««-rs 

(a i o#m> o *ntmt& i (c cfctitf, y- tmtm 

6©Iflii i±o. 5nmtaScfc«5*cl8S*n«o 

[0087] ^-hmmme^mmitmicix^x. mm 
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JO 

ax (n) *«^s*t«as*5citfT-S5 0 

[0 0 8 8] £fc, y-httW6li, l»Kfl:fcJ:*S 
i O2JH OPS : 4nm) t, f^S i 0 2 ^±(c^(0^(D 

s i d tjp^c v DatCcj:^ s i o 2 m am 

S : 7nm) *8W«-&fc«JBy- FI6«M*3BfflLTfe 
<fcl>\, C VD?£tC<fc£S i Oim&MfcmcfeHLD (H 
igh Temperature Low Pressure Decomposition) 
V^n^o HLDi(iWav-Xt»§TEOS (tetr 
70 aethyl orthost I icate) *m*VBl/>5tU §iJ*i3-tetc 

y-F • Nft*;HS i 'W-MO S F E KDmffifc 
WAcmHrtlb&o P3!y— F«ffi<D*&, 

sy— FjesiMoiiffltCcfct), #nv<D'j- tnzm±z 

[00 8 9] (7) y-hlIffliftiMlg:li> 

20 t, 01 ofc^r<£-Mc s Y-hmitmemmfrc, 

1 0 0 nmgficQ U ^*EW*§€r^3ISS>' 'J n >/S ( F 
-^FiRy^yny : doped poly-silicon) 7a^CV 
D^tc^OffiS-T^o ffififiiy-FW5*fS* 

U3>Jl7a«kO t>iPi\ JP£ 1 5 0nmSfiO;*£/l^> 
V*M\*M7b. mz&2>7Xr'>i'VV'( F (WSi)Jf 
Wt§o WSijf 7 b^ffitcte, C**^:/ 
Jl) ^LT, SSI 5 0nmOSfb>'j3>l2 0^i 

SO ZmfZCttt, CMOS L S I©«ffi#»T'«<k<*n 
6nt^5tf, RF^7^MOSOJBE«»ffm l^S 

[0 0 9 0] (8) y-hlifflYX^;^-VMl 

7X>PR30/W-y«t y-FS*SB£u 0. 
3 5 MmttT^ftScfc^tcflgfiEStlSo 
[00 9 1] (9) y-Mi;^-yMlg : Hi 
2l£V-bmM'*2->&j£&<DW£*7jk-?o Hill: 

40 /Wvx^pr3»t, ++7/120, £>yx 
^ y y it-r fm 7 b * v^ttas/ u 3 >jb 7 a^/n 

x-y^-vy-r^c^tCcfcO. ^ B V>U3yf7a 

£wsi/i7 b fc^sflcsy- F*a7*/<*->jB^-r 

[0 0 9 2] (10) FW>xi-7t7hii|Ml 

5 « tc ^ ^ vfT^^^atc <i;Dy-hii7ic 

JtlTSBI^MtSo (FU 
^^7-fe7hS«) 8tt, FU-OiHJE*I^I±-rSC 
50 t*lWiltt>So KK>*7*7M«8%M 
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</>€>*U BOfctfftfitx^U^-S OkeV. K-Xfil.Ox 
[0 0 9 33 *»tCcfc4Uf, KWV*7tyhi« 

[0 0 9 4] (11) V-X- KWyiWlS: 
0 1 4 (a) (tOKa^r Fl/><^7-l!7hI«8 
SP*5«fc tf PS*Tffi#Ji 3 £ 3 *c y * h b>?x 

^PR4»r, y-x • KWy®^Mo/ci6o 

9, NSi^JWWT&sak**^ *n»x*;l/*-6 0ke 
V, K-X«8.0xl0 1 Vcm 2 eO*frT?. Rffc-y U nyflt 

[0 0 9 5] (12) 3>^^hSl|Mll 

Etcp^S6%fT*feS^fb>Koy (bf 2 ) ApMji 
*7l/4 r -4 OkeV. K-XilOxlO^/c^^tt^iA 

-r^o fit, ccom, r^-j^mm^noo cmcx 

[0096] ( 1 3) * i mum ammmmm) Bf&x 
mmvmmt trig i toimmz o*¥sn*s« i ±tc 

1±\CC VDSI02M2 0 A OPS : lOOnn) «J:tf¥ 
Stt©«nfc:/7XvTE0SJM2 0 B (JPS : 8 0 Onm) 
«r(K^fi8-rSo Ccoy^XvTE0S^2 0 BOiKi, 

(CMP : Chemical -Mechanical Polishing) SW^rS 

[0 0 9 7] 1>S$T% CMPft«(08ffltt I C (L S 
I) Ott'Sffl^tlt^/c^ IMffl/^MOSF 

[0 0 9 8] T*&, COCMPfttBcDSffl 

iS»4Boft^7-MOS F E TW#6n§OT*S5o 

[0 0 9 9] ggV>T, 0 1 7*C*Vr<fc*Mc, X^X^TE 
0SSI2 0 B±tCP S G§?2 0 C (flCS : 3 0 Onm) 
j£*T3o mi (Ommmz Q<Db-$JVmB& l 2 0 Onm 

[0 100] C VDSi0 2 ^2 OAit i(t^'j3> (Si 
N) fcStJft*5Cfc#T s #£o CVmitisV^XDU 
ffltt. y-httftlH^<07KMfk«|-<*> (OH") COS 
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So 

[0 10 1] (14) W«5l*aLfflMn«JSlg 
0 1 8lc*VTci:-Mc, PSGl2 0C±(C7^-hl/yx 

h^*-y (vx^) pr 6*&i&?&o ffi^r. 01 

(2 0) *«Wttfc»£U iffilttHLffllPCHl 

[0 10 2] (15) &m75?Bi&xm 
w 02 o(a)(b)icjjk-?&oic, mmmtmLmmacH 1 

[0 10 3] $?\ H@3li*tfJLfflfPlPCH 

nfcifn officii (20) ^ffitc, w (^yyx-ry) 

tf¥«ttflftt (8, 9) rtfctt»L*^<fc?fc, /<V7 
I^LTT i N (fift^^V) JB*X^y*U>yffite 

*SB»jS&JBJ1«:C VDjS*cJ:9»fi!c-rSo fit, 

& 0 -r*to-B. v-x«« 10, Ku-ry 

ss« «2a«) 9^cfct;u-^-x;i/-ji3±{c^y 
7^p 1 ^n^nanKsnso 
[0104] (1 e) rnimwrn (mimsm bj&x 
s 

£ 0 SB 1 »tt««ffijg*iu «7^^U-^3 yf££ 
fcLTttAICu^tfSfflSnSo *OMJP*±*5j4 0 Onm 

±lcy* h U-yx h/^-y (vx^) PR74Mt 
£o ^LT. 02 3(a)(b)l<:*rf cfcdfc, 7X^PR7 

[0 10 5] (17) ^2*6^ (SP^*6^) J&fttX 

s 

S^*6^Mi: UT^2 OlfiWM 3 0 1 ±tc 
£B5^/£-r ^>o 0 2 4 tc^-T cfc o tc, i ±(c 

40 y^XvTEOS^3 0A (ff* : 3 0 Onm) , SOGI3 
0 B <M*Z : 3 0 Onm) . y^XvTE0S^3 0 C 05 
^:3 00nm) *|R3fcJBj«-r*o SOGl30B«y7 
XvTE0S^3 0 AO®»*«fd-r*fc«>k:JB«*n«o 

[0106] (is) wffimmmnBi&iM 

02 5tc^-TJ:^tc, ffi2 0t6ttH3 0±tcy^- h Uis 
Xh^^-y PR8Wt§ 0 ^t>T, 0 

2 6fcSt^fC, ±f^X^PR8^fflt>t, m2(D 
M3 0 (3 OA, 3 0B, 3 0C) *rS*?WlC|»£ 
IB««jBEfflBHPCH2*^fig-rSo 4*5, 02 6U; 
50 ±EvX*PR8*»*Lfc»<0*W««|lOKffi«JS 
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[0107] (i9) g2i(*i (m2mmm &&x 
m 

commitm i i*iM i <Dmmmat^ 4 

[0 1 0 8] *S^T\ 02 8tC^-TcfcatC, ^liftl 
[0 10 9] fit, 02 YX^PR 

so s(i)*«jK-r%o v-xti (v-xiew) sd) 

(Ml) ^Sf^it^o fcfc, 02 9(i±ievx^ 
[0 110] (2 0) v-xgffitiMii 

@2 9tc^bn^^ ±sb (i 9) iioa, k 
W>W (KWVE» Dfecktfy-xti (v- 
XgB®) S(1)±lc«BH«Mil«»rtU *LT/WF 

£o Hfc^T, ¥^i*S«loa® (Tffi) fcffiHUU * 

<OgffitcNijf (JS2 :&jo. 1/im), Til (S 
* : ^J0. 15|tm), Nig WS : 3$0. 2/im) 
ficfeCf¥fflf*^tt^fil^AgJB 0P£ : 1. 3/xm) * 

Scot iSte^urjrcfcSN siSK^^m 
<o»*itorc«>. ±«©t imi*Agmt<Dmmn(Drc 

[0 111] fc*5, Agjfte, ^^-/l/gffi'x^tt 
(¥ffltt#) B#tc N BKblcJcS kgmMMlc&m&& 
tefcttnfcf&Sfc^o Agf^UTAuMffl^Tt 

[0 1 12] ^ntrxtCcfctuf, JWToS»«*n#6n 

[oi 13] (a) ±ki8 (2) T?fTt>nss»K{fc cm 

[0 114] Lfctf^T, ccdb^ xtf^^->t;H2 
rttc^WftcSffincgja-rsPSiTtK^Jl (P + ) 3 

y * KKftfli i o 2 jBritosKifflatt^-n-rnifiitgij 
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n^o coifed. pmn&zm3m&(Drctb<D$mm 

[0 1 1 5] (b) ±8a(a)oa*Jc*oa*E^6ilf^ 
£o ccD/ca6. P*x;!/ (pw) ^*E%«jft*i©Jfflib 

[0116] tot, «tfaaxaoiBBS{ttt*vasifi 

[0 1 1 7] (c) ±IE(a)(b)(DlISlK:<fctK :ct?#^> 
c9»iX£:#/tLT, 2. 5/imt(L 3. 5 mJ^TtC 

t*citfniiii4ofto c<Dfctt>, psmmzm cp 

[0 1 18] (d) 7-<-;l/K»ft«JB«xS<0»k:p^ 
3171/ (PW) *JgjScLT^Sfc*&, ^cDP^x^fi^^ 

20 p «>x;w± i o o ox:i^±comu\fC mztizcttf 

coifctb, PV^Jl (PW) <D^*fiftiJiJStiSiJ5|i 

■C^SCfclc&^o £-?T. ±f2<D£?&P^:r;we/& 

C0 119] (e) ±13 (4) lST^/c«fc^C P<> 
x;bflgfigxs« 2 gpgco-r * J: D frten 

®IWST'fe§ 0 iT&te^ ±82 (5) XIITOT- 

Sfc, ±E(d)tra«afflS^J;0*>«*fiffi«»c»# 

[0 12 0] (f) ±ffi (2) IIt^/cck^C> 
^l/KWfclMtW-jT, ±fE (3) 

O S F E Ttf8«Sft*}Stt««0«ffilcafLTl^ 

[0 12 1] (g) ±fE (1 0) XS^a^fccfcSfc:, F 
40 U-O^yizy hmW (52) te^X^PR 4tc t fc-^T 

cntcJ;D. KW>S»flEfp]±^i:feti:, 

fixoffiiStf^n^o 

[0 12 2] <MOSFETOJB«*ff>**SS!B«| 1 tc*3frt 

[0 12 3] *^P(C*5tt^M0SFET^^ycogSl^ 
^cov^T. B3 0«:#J8tU l«0^*r^o 
50 [0 12 4] H3 0«4, m 1 k:*Lfc*SS«!Bl fcHte 
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fix (V-X«rSffi^S^e,^t)tbL«^Og$i) . R1# 

**;l/«Siu R2*W-XKfi«tn;, R3tfy-X}Ti£i*JI 
R4*<PJBSfi<D8Siu R5#R3£R4 £Qh-*;l/jg 

[0 12 5] **««HB!Bl(Oja**lttWr*fc*fcO, 

fe«£> *y»tfi«R0N0^«*<Ron£U y~h*IW 
gT*««{tbfcRon-Wg«rffl(/^o 

Eroo&^t). Sfi«ffi*>e>y— x*ffioaLfc 

[o 1 2 6] S3 i kv- h«je mitmm^mm * 
mm l /c y- h mtmm zt* >t&m t <omm^fo 

mtm^^??z>xtcDmm*^n?ft7sk? 0 03 

5ic*y-tv bmm^t^>m,m,(Dmm^to 036 

[0 1 2 7] 03 1 fclfc^T. *>fiJftOiesS±IBffl4 
Omm£:f# 5 ft Wctey- hSMAl^c fc^fiS^fe 

fflTOA^li^I^ 5 VfcJ* LT<ljStt±B!|jHO 

^%1SUT, y-h«ffclMOiP««i 0nmW±, 1 2nm 

WTfcK^snSo 032, 03 3tc^3i>r^, h 

Ofpj±^06n, HO. 3 5 /imtcfei^T^yffi 
trL^4QmmJ^T, ffiS^v^^yx^l 5 OmS/mmW 

g£#0. 3 5 ^mJ£(T*c»S?n«o 
[0 12 8] &*5, Ctl6oe«ttSffi<oy-X««^ 

y-hg0.4/im, ^-try hS0.7^m. y— hffitm 
JPS 2 OnmtC^^n/cBMI^^y-MOSFET^m^o 
[0 12 9] y-hgfcB8LTtt, 0 3 4tC*rr £5 
tc, L%^mmj£<DLovier\r\g( f £ML< &t>, y— hS 
0. 3/imgJS^tt«^fiiT^§ 0 CCOH 
SBCTtOMOSFETT^i, :/o-t:X£te£{£S5/UI (1200°CJ^ 

HHBOW^fclfr^T, i^y- hgSTLowering^fflx. 
6ftTi^S 0 *7t7HWI Ot^-t:^ hJi) tcPLT 
tt, 03 5^Lfccfc5*C t£tfi<Dmfc<D'p%;W.2ii 
mfit±(DS««:»gLTfeD, 03 6. H3 7fr 

6, hftttO. 4 pmJK±, 0.8/imttT*R 
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x h ^ ^^jKDffiHfcoH^^n^n^-ro y- K^ffi 

E«*:/9X (+) , y-x«*7^tx (-) £ LT 
/0 ^>^x;i/-xh^/^y-xffi!ltc-re>-rci:fc 

^xfiijT-<gT*r^o cfttt, fkx y— xrao/^> 

X;U-Xh^/^(SB«0W±, 0.2/im«WI^ 
T*&3 0 2«c, *HliJgSOMOSFETcDSIg0J3t*fftco 

[0130] 04 otcxtr #3ri/ArJi/mm2*%zz.rcm 

&<Dttm%miT& (SI i OB-B' EH) oSSTfrSiMjK^ffi 

*\ 04 1 ic3L\£#*is*ji,mm2&&zrcm&<Dn& 

bSttifi (HlOC-C'ffi) OMK#fl5*\ 04 8tcxt? 
[0 1 3 1 ] 04 0. 04 1 tc&i^T, xfc? 
3. 5/im«TtctS^fe5o 

[0 13 2] Sfc, 04 2, 04 3lC*5^T, K U-fy 
N^Jf £<OjiiSJE&xlf ^^r>>^;l/Jl<OiP^^2. 5 /im« 

30 M) (Dm%&2. 5 fim&,±, 3. 5 ^mJ^T^jg^T^fe 
So 04 4(C*»Wfcy-hS0.4/*mOfle*ftW(OM0S 
FET(D»W14(Olt««:^Lfco CWi:, H^^ty-h 

[0 13 3] ^tc, 0 4 7»c*HSBJBfl|i <0 
MOSFET^ y yo^fl^SMjiS^tt^^^o 0 4 7 tiGSM 
fcm*Mt&£LT, WWMEE3. 5V, /W/XiiS-^ 
tcfe^T. 9 0 0MHzOiEKifi«^*A*Lfc«-&Otb 

«fLTfeD> M#oy-M@^2 8mm, »#tt3 6nmT* 

tB^JdiJ^r^-^.— x vyitt^o CCO0*^ 

*^5%S«fSj±LTfet), 6 5%*Ht3RLT^«o * 

HBft#tt«r^-ro 0 4 8lCSlftSfttti«iaO0 4 7 

50 <D04 8cfc^ 2wt*6 5m±(ommm*mz><Dicm 
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H*y-h«fcl\ 2 8unm&&&^C£fft>fr&o 2 4 

|ig«fcLT. PCS£ffl*#*. 1 9 0 OMHzT'Afl^tt 
SrSffibftJSJS. y-Hl 2mnrt?Htfj 1 HWO^ftJSft 

[0 13 4] <if*I&<D«§l£>0 4 9(C*Mk«ttOM0 
SFETfcfll^fciMBa^igKW/S**^ 0 4lC7*Lftif 

«««6swc;fflo3ai««iagS"e*D. a*ji§. 4>stc 

^-n^tltc 1 {1CDM0SFET ( 1 chip) tfttfetlT^*, * 
LT, tti^lStC2{@OM0SFET (2 chips) fcffiffl U M 70 
WS^IslK (DD-CIMA : Divided and Collectively Impe 
dance Matched Ampl if ier) **j3tLT^5 0 MOSFETO 
y-h« (Wg) i:Lm Art«#6mnk 1 8 

mm^LTtti^S (2chips) #2 8mmT*&£ 0 ^tt^ft 
Oi7lco^tx h U y^Vl 0 0 

[0 13 5] ±fEDD-C IMAtt, y— < 

ft, ^^y^tijbftc^tCcfco^mittcffinT^ 

[0 13 6] 05 0tt*«WB«*/^'y-5r-^rt*cfi*a 
^JS^yy— ;l/*jjVTo 5 0 0 tt^«BB««! 30 

0 0O«ffitC;£g&o#tc£3v^DX h V >y/7^r 
MI&&9 0 0MHZ, «««ff3.5V. A^W* 0dBm<D& 

ffr% ffisuH^s* 4 w, am 3. smvm&Wims 5 

[0 13 7] ft*3, *^SSWJt?tiMOSFET, a>"7\V»J\ 
^OSffi^®ffi?n§o £ft. 3«i«ffilsl&<0«& 40 

s»j»tfB#sft*fc«>, y 
[oi3 8] mmmmz) *5zm<Dt&<ommi&m*, 

0 5 1 fr<E>0 5 6*#BHL/8ttWr*. 
[0 13 9] <g*-fe/l/£>t0Tffi*3ljg>0 5 1 tiHufB^SS 

€.MOSFET(O»fffi0T-feS„ 0 5 2 tt^mmm 2 50 
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3 K/hflrefW i: m S^«OH^^-To 
[0 1 4 0] 05 1 (C*3V>T, y-h^iig<OK{b^lP^ 
It. f-bmitm&Z 1 OnmJCttLT, H*jgJI 3 0 nm 
comZT'T-^&Vi (Sfc(i, LOCO SS*?SEffc»c«fc 

[0141] -r&fc^, *mffiBm2tc&t>z,#m&-m 
wit, mimmm<D*mwm&t, ±e*nw*s«©- 

iffirtfcst/Hc^wbT^t^nfc, ±iem i mmstt 
i*E*t<Dmzm9Mo>m imm*3i:zm2W&k* ±12 
¥«K*jB<D±ffirt©±ES 1 fsmts^tmz w*e>nv 

6^T, ±E&HWW*pe>»HIU J E-l,T±Ei62«* 
KftLTtilSnft, ±IES& 1 ffl^tcfc 9 U6^&?Mja 
*««»3(Wk, ±ESl««i:±IB*3«l«fc(0 

Efg 1 Wfej;r;±iBf 3 ffi^^f nf n*-M5 7 y 

m&<D—?j<D£ffit.it&tt<DMJ;<D£.ffiic®ffi-$tircm 
3mmt*mL, ±e« 3 wwfcy-h 

yuTt^rat^ffi-rsy- h«»m<otg 1 mm 

<6a)*<±ES 1 ««t±E»3«|l«i:<OiaicffllILte 
(6b)«fc?> &*#</\, 

[0 1 4 2] cntCfc 1 ?. 05 2K^-TJ:^{C N 1 Onm 

ccdg) it 2 o%mmi&m-$tLtc 0 mi&smt. 05 
mss (cd g ) cD<£Mt±. w^y-ooRF»fiFt# 

[0 1 4 3] 3; ft, 0 5 3te^*5te:/h«-9fiJ»t>JB 
M9 0 OMHzttifiT'O. 5dBSSlpJ±LTt^o 

[0144] *jifis^2tc<fcn«, ^—xz-zzm 
<o^ffi^e»<oj«s^o. 0 0 5 pmttrticis^T. 

SBPF««i«*l x 1 0 19 cm'JCLhOlf-^llfc 
[0 14 5] **«S»!IB 2 y-hiltOKK 

<^n-fex>fJI3*SSJgllllOXS (9) (0 1 2# 
[0 14 6] (9-1)05 4tc^;LftcfcMc. RlKfb 

tCcfc*)KfbM2 1 ^mmmcmf&'r^o c<Dm, y-h 

«SMfflk:^-Xif-^^»««n*o 0^0, y-h 
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m<m ws i onm) cfcotjp^iwfcBt cm±mm : 3 

[0 14 7] (9-2) Igt^T, i5 StC^Lftcfc? 

MM 5 K -f * >fl-5i&2M£fc J:^-hIi7 ic*f 

[0 14 8] JRl^T, Suffi^Sfi^ 1 T'iE^ft^D-te 
X. (11) V-X- Kl/-<V««»«I8^6 (2 

o) y-x«iWBBfliii$w*fTjn4o 
[0149] w±o^ffi(Ccfeo, 0 5 eicTr^rc^^— 

MOSFET*^J«-r*o 
[0 15 0] (*5WgaB3) 

[0 15 1] <a*-tr;K0KB«lit>**tt»Jll3tt, 
«0*y-hWt«0— (B*j»< LfefeOT*5 (0 6 

0#JS) o 

[0 15 2] <^D-feX>WE*fli»»10ia (9) 
(01 2#RR) fc«v^TttTOXS3W?ton*. 
[0 15 3] (9- 1 ) 05 7(C*cr£?lC, **Pf*S 
ffi l ±fcS{b$' Unvl2 0 0 ZBtfttZa 
[0 15 4] (9-2) «fc*T\ 05 8*CjjVr«fc3fc:, 

U3>«i2oo*a«?Wk:B**-rao fit, jafts/u 

[0 15 5] (9-3) Sg^T, 05 9 JC^L/ccfc 9 

frffiw sftic^* >fi^^mc cfc d y- h a® 7 tew 

[0 15 6] «l^T. ffltBHSB^fll 1 (DJim ( 1 1 ) 

(20) *T*o:/u-fex*Wr*ns 0 

[0 1 5 7] K±©*atcj:*), 06 Ote^Lft^?- 
M0SFET^^*r§ o 

[0158] mmmm4) *&m<Dmm&m4*. m 
6 i *#BgbiKwrso 

[0 1 5 9] *HBSJgffi4tt, KWV*7tyhS« 
8 ^ K U-f 9 KD^ICM^ tlfc N y- HMO S 

[0 16 0] #HflB£!K4te<fcnfcf, 06 1 fcSrr«fc3 
tc, V-Xffll (H^M^S^-r^N^V-Xfaillcl 

m.ifmm*mvt>tiT\,^\,\ Lft#or, v-xubo 
y-h«ffcNia«« (y-xffl«i o) fc©*-/*- 
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[0161] *nffiBm4(D7u^x&mmmffi&M\ 

<D7u-tXicV£\,\ BUlBXg (1 0) (Dffl£T\ 

mmmmm \ lat^r* b y »/ntf 1 @jg* s c ^ 

/0 [0 16 2] (I»15) *»WO*J»Jg»5*, 0 
6 2, 0 6 3«r#SaLBJWr«o 
[0163] 062«, KU-f >^7t7 hfiMOSiG 
WifiO«fi*±Wfe«^0)»fffiH-efeSo Chilli, 

d VOlBSlc cfc & * vatfiOSfef t*«rffi«-r * ft *»c«F 

*yn-t>i&&%ft-z>rcmc, as (tuo ^^>^2 0ke 

V, 3X1 0 13 atoms/cm2SfiO-r*>'lT"6ii^ff 
20 7-tr*y hSg«8a%^-T^o C<QB#. y— hffi<0^H 

*ft*Sfei;**V *«)§tcj;t)3t®*ajg£: 1 x l o 18 at 
oms/cm3 fctSCt^ #{fc^£r 1 0%«~Ffc:ai*S 
c^^pJtg^^^fto cniiSBMtfteffitoftefctecfc 

Bf^^^aAsnftm^oKw^NSo^^-b^ 

[0 16 4] ttmtottOMStoWttmtii* ±3SL 
JO ft^ffifl^Ucfctt* (10) KW>*7t7h«« 
*7*zv bffiW8&l&(Drctb(D'f*>tt'Z 
&&*3&Zfm2<D*7liy hffim8aBtit(Drctb<D'C* 

[0 16 5] (MKJBttG) *»W(0*«*86S:, 0 
6 4##^LS4B#r&o H6 4S, ffiJ8B*JSB»8gl <0/^ 
>^X^-X h >y 5 tcAD^T^^-tr >y 8 <fc 0 fe 

£ KU>f >«* 9 TOPSM 2 0 l «\ fiflRfcfNSv-X 

5 ati L ^ l ^mmi£<DLovier i ngtOSPMtc^^jTfe S 
ft, FU-Y>i^9TOPil2 0 1 tiMOSFETO^b- 

[0 16 6] 6foT, *HS(S»8l6JCck t), 3B?-**;l/ 
Wttoi»# ^ * : ?o««3a*aDfii±^ pj«| ft o ft c 

[oi6 7] (Hj5g^gg7) *mw<omifmmi m 

50 6 5, 06 6*#fiablttW"r§o 06 5, 06 6«y- 
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n^7-Mos f e Tcommmtya-ytrw-wim* 
iiT-fes. facft^rcmmBmnc^tii^ y-Fm 

WcttttStifc* lJIKSl 1 (Ml) it. 7-hW.® 

*mm&m7 ic otntf, y- Fegi ogi msm 

[0 1 6 8] 06 5lcfcl^T, 3 0 0 f±y- FBBIggln /0 

fg®co/-ci6icisttp.n/-cy- f > Ffficofg 1 sea 

y-hBE^^^5VHc»|^-r^fc46, KWX y-F 
P^©^S2^»A^$<^5^ y-F SE*gl<D#g[tf 

y-hms*ii(i;iH]^c^o. ^ttffitti fcJtt^Lry 
- f tm<D*$n&& < % * rob. y- f ie&i&$.<otti* 

[0169] (mmmm 8 > ^mn^mmmm 8*06 

[0 17 0] 06 7tc^Lfc I F®0 (ig/^->'W 
7"* F) »H2 K^f 1 ©SgeTfcS. #§HS& 

OW6> 1 *T'toT^5, cniCfcO, 0 2{C^"T 
<fc^tcW4^D>y^£OJl323a5M«J(cy- Fffl<Dlg2JIK 
**EHLfc»^lCJt"^ y-h/^y Kft*6£M0SFET-te 
Jl/^OffilitfiStSfcftSo Ift^oT, & F E T -fe;KD 

0. y-FcDA^fi^ofiffl-rntc^sift^^-rsyy 

[0 17 1] (*fl6fl2<B9) 06 8tt, &SE*§ 1 

hesso K<tsy-h<0'>-v>h«:tT*>-r, ?§i^y-F 

«S*3fc'*fcU"l' 7f htfe5„ CCDt§-&, KU-f>\ 
y- Mffl<0*^E»*B*fi«t»**. 
(^SMJSIl 0) *RH0£n»ftB 1 0^06 9. 0 7 
0^#HgUIKWf So 

[0 17 2] 06 9, 07 Olt. mmi&BM7<D%B 

y-mni<DmMmts£zf¥-ffimtt ; ?ti : en^<, 07 

O«06 9tejSLfcF-F' «J»r»rffi0T?<&So 40 
[0 17 3] *JISS^1 0tc<fc*U£, 06 9(C7jrf J; 
?tc, V-XfflcO^ 1 «SH^-g|5A^7-tr-y FSUIS8 
±fcigtf> y-X7d'-;l'Fyu-h4 0 05:MLt 
-r*fe-5, 07 OtCTfrf £-5^ y-FEI§ (SI 

i sBEifcS) it*mmmm7 tmm. Y-bmmtw-^L 
TES^n. ^coy-F-mfiBtcSifTt.snT^So 

T, V— X7-C- JVh'ZfU— F 4 0 OtiV— XfflCQgl 1 
JIEfftl l*y-F^HS7fcj9oTXF7'fy#;tc, F 
U-T VESSty- F ~>-v > hBEffiNfcff A?tlT^5o 
CC07W-^F'yU-F 4 0 0«SMfc®{atC@5£SftT 50 
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*5t)> *7*:-y F^8«mWi»f*ntc£3 FWyfitJE 

[0174] mmmrn \ 1 ) *f?w©nfifcj&s 1 1 

^07 1, 07 2*#HgbiKWf £, 
[0 1 7 5] 07 1 &#S£fi&J£ffi 1 1 T'ifc&y- F&S 
y^:*-F<D¥®0T';fc3o ^ LI, 07 2(±07 lie 

[0 17 6] USSJg® 1 (Of- hSl^^- F (0 
4, 5#<SD (i, ^2SE^tcJ:»?y-F/^y Klcmt 

^ftT^So — ^mmmmi 1 t-a, 07 2ic^-r 
£?tc, m lfflE^T-rT'tcy-r*- FW-F/^y f 

[0177] cnic^oT, m i mumx^<oTMX'<D 

* * - ~>*T -y 7ft if <D Zf o -tr X y* - i/lc <}: 5 y- F & 

{mcomm*m±-? set # t £ o fc. 
mmmm 1 2 > *»fjn<o&K&!£ 1 2*073 

[0178] 073 It. 04 9K^Lfcliifg|188<Dttl2j 
ISfCffiffl-T ^*5§P^<7DMOSFET« 2 1 ^-y yptyc 

[0179] ^mmmrni 210:0, 2*?ottftitfe> 
(ussjBSgi 3) *ftm<omm&mi 3*, 07 4*# 

[0 18 0] 07 4ti, 0 4 9fC^L/cliitfillSSOA^ 
g> "fatc^ffl-TS/^y-MOSFET*, lf77W:K 
rr> F Lfc&<DT'&So V-XS%IelSST-feSfc46, ¥ 

fe , t fctt S^ -y y £*ffia<DSiJ«A s ~*im t 

F«0®«5ai^±tf5fc«)fc, 2 -^(OM0SFET*±T 

[0 18 1] Sft, 20©H&SS«»*r«5«,«S, 

HlSS2-tr-y F»* 1 oco^^a— ;l/tciS^jAty„ ccofc 
&b. 07 4 iCTirf ^ -y yt 2-tr-y FES^ns„ c<Di§ 
^ -7?<0^-yyOl9JKfflF ETfc, ffi7?<D^-yy<Otf 

mm f ET%ffifflu, ^-n^noitffiiiigs^w^-rs 

<ftSfci6, S3eUfc»ff««RrfiE4:»S. 

[0182] (mmmrn 1 4 ) *^w©*s6jb« 1 4 
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*\ H7 5*#ILKWf§o 
[0 18 3] 07 07 1 2(0^ 

- vmt. rn^s*? ® i/ioo oafl»ci»es nt 

fflOflMc, X-f y^lR^ fcbTMOSFET*ftnitSCfcfe» 
MOSFETte. y-K KU^V»?««»aLfc«JB-e»« 

ii:lT, F E T^fHJ^cDBJE^RF^, flBfrft-fr-fX© 
[0 18 4] GttttJgtRl 5) *^WO*SS^l 5T 

&%¥mt*mw (py- h • n^**a^s i /<«7-m 

O S F E T : py-hMO S) tCO^T, 07 6fr6B 

7 s^tfss 2*mmLmw?z>o *nmmmi 5 

[0 18 5] <S*-t;l/£Oiiiig>^7 6tt, #fi0£ 

(ommmm 1 5 t&s p y- h m o s -c«j5£*nfcfi# 

•fe;KD$rH0T*$>S o 
[0 1 8 6] 07 6tC^LfcPy— hMO S fcfc, PS^ 

m (V-X««) 1 0*5<fctf3!2<DNseflW* (FK> 

o*j:tfFw >i«9^$t)T, v— x««*6 
fw >«« 9 cfc 0 1, «^jw«j»ft**r -r & & 3 co n a 

7ha«8i:©HlcffiiU ^ + *>l/*VB!iJc*n£8i« 
co*ffi±TfeoT> «sa5tfy-xsi«i ofccfctf^-^-tr 

y-K63gM«:6^LTRtt&nfcPS<oy-Ml 

nfcti«w»c»«snfcsi«ais (1) ^^^21 
^is»c»««nfc»3««s(2)fc«:«ru y-x 

*^«*ti*«« (Pffl^xyUWW) 5rt<D^«««K 
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»*«5 5*t/bW5o 08 2fC07 6(C^L/:P§J 

^x;b?i^5 (G-C 9J#rS5#) 

"To 

[0 18 7] *nt&&!&l 5fc**Uf* y-hBffitfP 
S4m«k ^MrSPy-hfcUfcCfcfcJ:?), NY- 
h (y-hSWNf¥?ltt) letter, tt*KlfcM<0 
i8^TL#</^«EVth*M V±A^*Ctfc4S 0 C<Dfc 
ft. PS*S»f*«W»Bi»CNS«5 5*«ttfcfcfc«to 

DxyA>x^yh«St§ 0 fit, lONSB 
5 5<Q#ftte, 07 7^*TJ:5(C. KK>S^ (J 
d) ^e>cO^SS (Depletion I ayer) 4 0 0 tf*3£ 

y- h m o s k (p| i; mmm<D f u-r vbje* wr spy 

tt, Ny-hMO SJCjt^, FK^7tyhfflSO 
C £tc&S 0 

[0 18 8] <W47 r D^^^U^T^ h>*^ssmi 

1 5©*ffi/py*<ou^7'>htt, *^ssmii kM 

[0 18 9] <fy^7^ h 1 5 co^ 
[0 19 0] <y-F«W^*-F>**Sfi«J»l 5 

[0 19 1] <XnHzX>*Sg8Sfl£!Sl 5-pSSPy- 
hMO S-<D»£#ffifcO^T. 07 8 (a)(b)*WU 

[0192] mmmmi oig (3) tun^T, 078 
(p) icit^Ti&mmmvm^tm (as) ^*>jt 
So ipiix^^-sokev, 

F-XS4. 5 xlO'Vcn^TfeSo ^^T, 
S (9 5 0°C. 6 0#) ^T^\ SS^^Mftafi^lf 
-*ffi C^jexlO^/cm 3 ) ^ONiW (07 6IC^ 
LfcNSj««5 5) *Bl£~?Z>o ±7&<D£?tCNmmW 

5 5*&f£-?2>^mmt\sT\im (as) %fflv^c^c 

50 <, NSil|5 5affi«:W«jK»clt»T*#So 
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[0193] Sk^t. nm&micDxm (6) <n?-v 
Kft»«:««ufca. it (7) <DY-bm®mmt*m 
*mm-z> m\ own . £-r\ ^>hu^>y^ 

(intrinsic) ft^MSSv'y ^ >JI 7 C V D i£lc£ D 
^S-T^o fit, £tt«$/l>:n:/Ji7a«c#n>*F*6 

[0 19 4] CO^ (8) fr&Ifi 

(20) $t?<oii^ff?nso 

[0 19 5] GgffiJgJ® 1 6) **86flg!gl 6tt, Si^ 

[0 19 6] *^SS?gSl 6«. iWfH*S6^ffil 
/SIS (gaSJKffilO^D-feX. Ii(10) MR) R> 

[0 19 7] «fc^T\ 0 8 oic^TcfcStc. y— X • K 

is-c^mm do. 9) %MtSo cov— 
-oawt do. 9) ojBrittrffitt, mmmmicoya 
tx, ig(n) tcfie^o tLTco*, mmmmi 

(D^u-tXs xm (1 2) ^ittfo 
[0 19 8] U±IC*9* ^8 1 tC^-TcfcdtCPy-h 

[0 1 9 9] 6£«fcfttf. PR10tc£9 

CCDfc&b. PSV-xn-6*6*««3*ffi^\<0PS3> 

[0200] i eit&MB&i&i v>&o 

^Ny-hMo sic&mmvsmT&Zo 40 
[0201] mm&m 1 7) *nm&m 1 7 «h9ih* 

fifi^ 1 4<0^mmX*&K>, 076tc*5^T, NS15 

5 * ft b^x if?*** tumrnm & 

*0. 0 5 /imWO, ^Otf-i7jaft^4ocfc^2 X10 
[0 2 0 2] ^ftflBBflt 1 7 0«31^ffi«. ftuHB^fiSJB 
fcfc, 1 SONS! 5 5 »«IiT±EWI 50 
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[0203] ^mmmmi Ko&o&mtbj&frNsim*: 
afifi»tfHftSo 1 7t$fcsais«!B 1 <o 

(fc^^N^ HMO StctigfflpJffiT^^o 
[0 2 0 4] JM±. *«W*IC*oT»«tlfc»W*± 

[0205] ±m<Dnm<D&micm2, 

* t J6 -5 1 JiTF© £ is 0 5 o 
[0 2 0 6] ( 1 ) *%lili£ffifcS¥3Pf*&Bti\ » 1 

fiilLft, ±B» 1 Si*^ £ ttK*t<0» 2 ^m^com 
1, ^2ffi«i;. ±Be»2««tt^-fr*;l/*««««n* 

»J««nfeflSli»«S!<0'J-^X/P-Jifc, ±fB^*-h 
JJBMlflM, ±ie^2fB^fe«fcO"±IB'J-^X 

saugis j: tf ±t b >j -fx;i/-@t zn^n&ffi £ n 

±ffi»i»(*y7^fcSl3^'5f p i:K:«ltt*n 

fc^i^ft®, *3<fct;±fBm2»tt7 p ^^{c}g^^nfc 

[0 2 0 7] (2) ±IB ( 1 ) tCfc(,^T, ±E» 1 «f* 
JB*J:0 : ±ESB2 5»«cJi±K:*2lftlli«l^*««ti, ± 
EM2lftWMK:MU ±E» l »»^5^*5<fct;±fB^ 

^'n^ i ^p*5«fco*^2 Mn«tK(t&n. ±ejb i ran 

» 2 ggp^ril LT^ 2 EtM«t±8B« 2 liftStcgMS 
[0 2 08] (3) ±IB (1) tC*3(,>T, mSWttf? 

?tf±ffim i *6^rtfc^tte,nfcF^p^/rbT±iBy 
- hmmicmm^n, item 37? trie* Amttmim 

[0 2 0 9] (4) ±IB ( 1 ) E*3V>T> ±IBffS K S 
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zm&7 : 77teZ^7*'T-y&K>f8.K>. ±fEff?K 312 

[0 2 10] (5) ±12 (4) Kfe^T, ±fESl K !H 
2SIWlfJA 1 

[02 11] (6) ±IE (3) E43tr*T % ±§EgI3Jg<* 

[0212] (7) ±ie (6) {c*ii/>r. ±ismK m 

2S5f*@«A 1 C u£-&<fcOf£So 

[0 2 13] (8) ±fE (2) fCfc^T, ±IEffSK 3§ 
2BS*§UI«:r;I/ = ^ *i^&,k DfigSo 

[0 2 14] (9) ±IE (1) fctel/->T\ ±fEH 1 > 3! 

1 Cu^iWO, ±IE^3^f*B(i, ±IE¥^(*S 
ffi<DTffiK&LTN i . T i A u*$trit«#lifi 

[0 2 15] (10) ±HB (3) (CfcfT, ±E3S3I9 

ij v-f vimm $ nfc o , ±e± 

iEfMW&JlteA 1 C u-a-^J;t)fi!cS, 
[0 2 16] (11) HI 

&b ufc, ±ibsi i mmmtimttom 2 a»s§y<DSg 
1, mz&wit. ±3EM2wm&*--**jwma.zti* 

mttftLrBf$.-$tirc¥-hmmt, ±ism 1 ilm&v 

h W«, ±E» 1 MM, ±EM 2 Ml* £0±G1II 1 U 
-f^l/-i±%i^iiili:> ±IES£ l *te!i§£rt 

MZtltcWizmftMt. * LT±E¥S?{*31£<DTffilc 
i*?#»flWtlc iDEK ftfc±B¥ WWKOS 2 

««rt*c}g«*nfcSB i mmmcom 4 ffitsfc «t 5 m 
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[0 2 17] (1 2) ±IE (1 1) 1C*5(/->T. ±BS!4 

s. 

[0 2 18] (13) ±IE (12) (Cfc^T, ±EM! 4 

[0 2 19] (1 4) ±IE (1 1) (C*5VT\ ±E!8 2 
£ffi»«±ESS l f&BBtlcafctu ff 4 mto???* J: 

70 fcflBPfcfl- LT±ESB 4 ««fc«t tf±S!fS 5 flWlclttt 
*tU S6SraJBft«fctra7W{*M#±ESl4l*f*:/9 

'J— ^X/l/— Jg^iEH*tlT^>So 
[0 2 2 0] ( 1 5) ±sE ( 1 4) iciS^X. ±E3S6 

[02 2 1] ( 1 6) ±E (1 4) fcfcVT, ±Eff5 
20 1, ^2. fg3, m4*5j;0*m5?9»^'v^ r (i^>'yX 
xy«fc?>lSD, Si2, *6 43J:CflH7*{*jl 

[0 2 2 2] (17)±E(16) K6^T, ±ES 
1 , S2, »6i3J:t/*7SK*:flifiA 1 Cu64J;W 

So 

[0 2 2 3] (18)*SMWFWy*7t7 

a. paii'y 3>iimwwitcs^fc:(iiBLTNffly-^ 

£>Hg<D?"V fc5±fE PS-> 'J =i >¥«Wf S 

ffi»cy-hl6»M*^LTy-hM^«jasti, ±E 

[0 2 2 4] ( 1 9) ±IE ( 1 8) {CteV^T, ±SEy- 
[0 2 2 5] (2 0) ±fE ( 1 8) fCfcl^T, 

40 v msmit, mmmc * ^ t&& intern i->ua y^ft 

[0 2 2 6] (2 1) *^W»C^t>S¥SPi*^B«, P 

82©Nffl«*©IB-efcoT, ±IB» 1 ONS»Wti>6 
50 gfFcgb, *LT±B3*2<DNl!fH«»c»LT{ftlH*n 
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jzxf±.tem 3 w^.±.\c^t\=e n$»ffi-r^> «k ? »c v- v 
a&.ttvmjmz.wic&mznrc'm 3mm t^si, ± 

ESS 1 ©NS«*fc±8B»30NS««fcOBtefi[llL 

[0227] (22) *fzwic&t>z>¥m&mmt,*, p 

§y-> 'J 3 >*mftmfii. t , ±ES«©-73 cDiStcfiiB 

nv^SMWifc, ±E¥«MWB©±lirtf«:S^K:lllHL 

fc, ±E¥*fc*<D±ffirt©±B»l©N£!1W«*3J:tf 
SB2©NS!19S«©lffl-eS&-3T, ±ISJB 1 © NS«*A^6 
HI, *LT±E*2©NS!«tfK«LTffiB*n 
fc» JbGtR 2QNSMJ: D fcffi^tt*Bitfi**rr *IB 
3©N5!««i:, ±ESn©Nt!W«i:±E3l3©NS! 
BWfcOIHfciftBU ?**/btf)gj£StlS±E¥aVtt 

3«W* J Mx j e f tui—/^y7 r U fto±E»l1MM3 

*3<fct>*±tB^2ffiii?cD^n j ?n{c^*n/c^ 1 ti^ 

f BSf 1 CO N HAN* ±ESf§ 3 © N 3HHK © M K. ttB L 
fc±E^{*Brt^«*ti«fltfMlitf, ±E¥HW*B© 

at® e> ±i a *mwmm k a & t mm? % p m&mm 

t. ±EP 9, ±B¥W«Ml09*Bifr& 

[0 2 2 8] (2 3) *%H£ftfc*¥gM*8tBtt, SB 
l*«S©¥SW*S«i:, ±E¥*f*S«©— 2T©£B 
fcffiBStife, ±E¥»f*»KJ: t) &ffiTOGft»K£*r 
r*»lW«3!<&¥*M*BJ:, ±IB¥«WWi©±ffirtK: 

Hi 2 is«sicoig i ffii^fc zzsmzmmt. ±m*mwm 

±.mm\mwfr<z>Mmu *LT±Eas2««K«LT 
ttBsnfc, ±eb i ffi«<fc o t»ffi5RW«sawt**rr* 

S63«tti:, ±ESlffli*fc±ES3««fc©IHfc:ffifi 
Lfc±E¥Wf*B<0±ffi±T?*oT, -*tf±E£l« 
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mm i «*fej;tf±£ie2««©*n^fticSi*iTsnfc 

Sgl^g*5<J:tfSf!2mffi£, t LT±B¥4MtSB«>— 

^•co^ffi t «swcoffi^co±® tcggi? nfcig 3 mm t 

**U J:ESIl««fc±Effl3««i:©inte:{fiEBL;te 
±E¥«W*B«D±ffifctt, ±SSB3«iSrtC^-rSSg 
lB*$!0$4ftJ*tfBtttttcjgj£2tu ±E**-h« 
JITlcffiB?- *±ES 4 ffiltfrtfc, ±EJB 3 Sgi§? J: 0 t, 

an,>{sgfc±iBSg 4 mmomm^mw&m * o 

/0 M*MME**r*-Sff 1 *S«iy©#y -y hB**TT *. 
[0 2 2 9] (2 4) ±IB (2 3) fcfcVT, ±Eff! 1 
*«fc±ES 3«ffi»4«»W»«:tt«SftT^*. 
[0 2 3 0] (2 5) ±IB (2 3) t*3V>T> ±ESS 1 

a » i mnm<DW, 5 jwrw- e> nt v > § c t z&m t 

[02 3 1] (2 6) ±83 (2 3) fcfcVT, ±ES!3 
H8ste> JBl»|S«titf«:««Stt, ±ESi2«ffitt, IS 

20 [0 2 3 2] (2 7) ±E (2 6) tCtJl^T, ±IBIg 3 

[0 2 3 3] (2 8) ±IB (2 6) (2 7) fCfe 

^T, ±Effi 1 »^mffi«^lfiSffiT*S K> , ±EJB 2 * 

[0 2 3 4] (2 9) ±fB (2 3) fc*3^T, ±BB^^ 
[0 2 3 5] (3 0) 3|^BntCfllt>«¥«M«eB(i. W, 

30 \mmm<D¥mfc&fot, ±fB¥«i*s«©-^rco±® 
•rsigi^m^co^^ei:, ±HB¥a§wi©±aF^c 
mzmnmnm 1 t»«**tfjB 2 ±ib¥»*wi 

co±SrtcO±fBlg 1 ^*3<fcO ; lg2mJ|lt(OP^T'feoT, 

±EtmflW« t &iimu ; etT±iBig2^(c»Lr 

(ttBStifc, ±IBIgl^<i;0 i t,fg^*6%iiSS^^5 
S3«*t, ±EffilB«t±E*3««t©BHcffiB 
LftlE^jWMOiiBlTSoT, -aW±B» 1 HI 
40 J: tf±ES 3 «***ti^n*-/^9 y ^"T 5 * 3 

em i iH«i3j:t;±EiB2«i«<o j e-n j enK«»E«ti/fc 

Jgl«B«J:CfB2B«£:. J tbT±E^f*S«0- 

j3<o£.w£&fctt<omjj<D3z.wicmmztircm3mmt 
LT^«mic#«rr«y- mmhkoiii i tKB&±Bm 

1 B«t±E»3««i:OIBIK:ffiBLfc±EiNW*:JBO 
^ffi±tc*5tt5y- htMWHOff 2JHJVJ: 0 
[0 2 3 6] (3 1) ±E (3 0) fcfel/^T, ±ESgl 
50 B«t±Ea3««fcOIHIK:ffiBLfc±ffii|s*«:B(0± 
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ffitc«, ±eai 3«ttrtfc«iiirr*3! 1 mmm<vm 4 m 

[0 2 3 7] (3 2) ±12 (3 0) tfcti (3 1 ) Jc*5 

^t, ±eis 1 mmt±mm3m®tenm.mcmm-$n 

[02 3 8] (3 3) ±E (3 0) tc*3<,>T, ±Ei!l 

[0 2 3 9] (3 4) ±12 (3 0) {C*3I/>T> ±12^3 

[0 2 4 0] (3 5) ±12 (3 4) \OS^X. ±Efl3 
«ffittV-X«BTi&»>, ±IB3i2«W4, KU^Vf 

[0 2 4 1 ] (36) ±12 (3 4) gfcfi (3 5) tcfe 
[0 2 4 2] (3 7) ±E (3 0) (C*3V>T> ±Effll 

mmnv-bttmmtt, ±K»2iw©y-h*6i*a!«fc 

[0 2 4 3] (3 8) ±12 (3 7) fCfc^T. ±§231 1 

[0244] 09) *mncm>**mwiimts 
(a) in i mmm^mwmw t . (w ±i2¥^i*«<*o- 

2f©±ffiKffiB*ftfc, ±BE¥W<*S(*<fc 9 

i*«S!©¥*f«Bi:, <c)±IB¥*K* 
■0£Sl*lcS^tcBmLTKtl*&tlfc, ±EJf§l 
§y (4E*t®ffl 2 ««1!(D% 1 H**5 <fc O'fff 2 t , 
(d)±E¥S»Wl<£>zfeSF*!<D±ES& 1 ««i3*tf»2ffi 
t*<OBT?*9T, ±KSil U *LT±E 30 

SB2WWK»bTffiB«nfc, ±8HSl«*«fct)t>fi'F 
ffi«HM%*r*-«83«Mfc, (e)±BBSl«*fc±iB 

t, —ap««±iaa!ifli*i3«fctf±Ea 3^****1^*1 

n/t y- h «s t . (f ) ±«b i mm*; a xf±tm 2 m 
wtD^ftz'rucmmztifcWi 1 m«s*3<fco : ^2S«ii:, 

* L T (g) ±E¥SW*»ffi<D— #<D£ffi t ltJxM<Dm-fi 

y-hm®t^4— A-^yyLri/^srat^-xe- *o 

*tf$&U ±ffi*3««*ffi<0^««»«fitt, ±828 

[0 2 4 5] (4 0) ±E (3 9) fCfcl^T, ±8231 3 
$B**ffi<D'RiE ! BJi8l£fcJ\ 1E18 (1x1018cm 

-3) Jcutoif-^Bfcfrrs. 

[0 2 4 6] (4 1) ±12 (3 9) Sfctt (4 0) K*3 

vt, ±8sm3«i«%ffi(07»e«9flue»ssi!p€><oi»$ 

#0. 0 0 5 iimyLftlCftlfiLX^Zo 
[0 2 4 7] (4 2) *«W»C«to*i|mf*aiBl4, 3fe 50 
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Steffi^******** i mnm<D¥mi*m&&i& 

S*lfcS«fc\ ±B¥i»fl*©±iiil*JKS^Ic|fflHLT 

sai* e>*i/-c, ±t2^ i mmm t ii%.tt<D& 2 mmmnm 

&*MU *L,T±I2M2ffi*{C^LT{iB^*lfc, ± 
ESf? 1 «*fc±8E»3«l«i:OBI»i:ffiBUft±IS*«M* 

3 fw***n*n:i--><5 jest, y-M6* 
-/t-^vfLT^zmicfttEtzr- ymmmnm 1 

±f2¥jgtt£<0±®±tc*3»sy- h«6«Uit©Sg2§SJS 
<fc!3t>Jl<mfiK**i> ±e£B3ffitt(i$^ffi»Kffii«£ 

[0248] (43) ±12 (42) fC*31/>T, ±82^ 
;WWWft<±fE» 3 ffi«»C»«SbTU^*. 
[0 2 4 9] (4 4) ±82 (4 2) fCfct^T, ±82^ 

[0 2 5 0] (4 5) ±82 (4 2) tCfcl^T, ±82y- 

[0251] (46) *$tmic&t>z>¥mwmmii. ¥ 

±!2¥W<*S±ffifcS^icgi 
IHSftTffiBLfc, ±IB£l**S!i:fiE;tt«0Sff2ll*W 
m*ft-?m 1 a3*tfiB2»«i:, ±82llllSi*i:ff2l?R 
* £ CD P^fc fi*B L re ±!2¥aSWf £B F*9 floT, ±12 
Sl««fr6«WU ±«BfB2W«»cS-r4«fc3fc:JBfiR 
^*lfc^2»m§y<0|g3?S*i:, ±82ISI 11i*i:±B2ilS 
3 IB* i: cOP^cd^ -v *;HE« t % S ±E*WiWB<0iffi 

tiattsnfey- h«{k«ii:, ±t2y- hK^±tcis 
tfp»nrcy-h^wi^ ±E»i««K»«*nfcs 

l«i*S«t, ±f2^2^H*(c^**ifc^2^<*Si:s 
ffiB-TSS l y- hKft^fc<i;CJ : ±Em3^*i:±Ey 

- MfesuiifcoiBtffiB-rssB 2 y- hiwtaiotnjp 
nojw»«t±e^ * ;mh« * s tmwm o±® t is 

[0 2 5 2] (4 7) ±E (4 6) «C*5l/>T, ±E^ 1 

ffitt t ±e* 3 si* ^ cdp^ mm. l fc±E*#i*eoi 
Bicfi^ i mmmvm 4 ^**\ ±e^ 3 mmfHx^ 

[0 2 5 3] (4 8) ±E (4 6) (4 7) tCio 

^T, ±E&l9(M^±flB&f*JBttttftttfcttll9E£tt 
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[0 2 5 4] (4 9) ±12 (4 6) ICfcl^T, ±BSB 1 

%m i mmm<om sm&tfmi p-nr^s, 

[0 2 5 5] (5 0) ±12 (4 6) tcfci^T, ±I2ff!3 
[0 2 5 6] (5 1) ±12 (5 0) tCfc^T, ±I2SI3 

«w*jitty-x«BB««-ea&»), ±bb 2 f 

V"<ymMT&2> a JO 
[0 2 5 7] (5 2) ±12 (5 0) 3;fct± (5 1 ) lets 

[0 2 5 8] (5 3) ±12 (4 6) ICfc^T, ±fB8§ 1 
*j«fctfSS2y-hBfbl»M:, /<-Xtr-*«ifi«fcD& 

[0 2 5 9] (5 4) ¥*<*B<D±®fc:&a©?-**;U 
ftKD^sy^ycS 1 O&MIKM^ttMSru ±12 

& 1 <D&mmt*m±.icmrsmWimtfmm-£ti. ±12 f b 
■y ^mmcmmznrz&my? y±icim ut±I2Sp^ 

IftMWfctftttetlfc F WV*»BllO*aLT, ±12 

sg 1 <d&js#{*bo 5?kw y/n<Q ^n^nosi 1 0 

&BSSf*Bfc:*tU FU-YVffl©SB2©&K«WMB## 
ffl«««n, ±EHIBIftlMllcWJ6*lftV-X*«ffl 30 
KJPfcilLT, ±12^ 1 <0^S*i*@«-5 -^V-XfflO 

^n^ncosfi 1 co&gjgwi tc*f u v-xfflo^2€> 

4I»ftI*^ISi?n, ±l2JIKI*ei»JltK:M*t6n 

a bmnztitetvom i u ? 

- hfflcDlg 2 Q^WttBtfttBlftttStU ±12 F b-f 
yffl©S!2©&Jg»i*BfcJ: KUY>ffliO^>fY>^^ 
•y Kffi*fi U ±12^- hffl^^ 2 (O&HSWttBtty- 

[0 2 6 0] (5 5) ±12 (5 4) JC*5I/>T, ±I2*» 40 
<*B«¥»ftS«OSSt;:j£fiK2*u ±f2¥»ttS1£cD 

[0 2 6 1] (5 6) ±C (5 5) fclfc^T, ±ffi¥* 

f*Brt t±E^f*stRica-r S±IE***Mi fcW-S» 

«sr% ±f2¥sit*:e<fc o tm^mmmmitmt-znm 

[0 2 6 2] (5 7) ±12 (5 6) tCfci^T, ±I2^S 

mwcmmn^mLr, ±fcv-xm<om 1 <D&mm&m so 
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[0 2 6 3] (5 8) ±12 (5 6) tC&t^T, ±f2y- 

xfflom2o#js^»B{±y , D-yffly-x/^y ks»* 

[0 2 6 4] (5 9) ±12 (5 6) iCiS^X. ±I2FU 
■Otlv Fa5fCifiSUT±I2y-Xffl«^2CO^S^f* 
IiOi'i'Xfyi'a ygf5**-B2B£*u ±IfiY^XfV'> 
aygpcDTtcttBLT, ±CK51Jii:ra-0«l»K**-r 
-5ffi£DKiiB^±I2^a9{*®rtfC^tte»n, ±f2-Y?X 

T-y ~> a ya5A^±f2ffi©«jistcSMW^*nTv^ 

So 

[0 2 6 5] (6 0) ±12 (5 6) (Cfcl^T, ±12^— 
h><v Fa5tjfiSUT±f2y-Xfflcom2co^SaStt@ 
fc»4S**y-Xfl!©S2©^Bf*«tfBBS*U ± 

$m&% v-xm<om 2 ©AKs»f*BoT»cffiB lt, 

fcmftlzmfibtl. ±f2g&£y-Xfflco!*§2CD;&ga® 
(Mto^tKte©BiiBfc:««e^«*nTVS. 
[0 2 6 6] (6 1) ±12 (5 9) (Cfcl^T, ±12^- 

oTB2B£*x, ±!2FU-ryfflwmi <O^B»f*B*3J: 
tf±EV-Xffl«OB 1 <0&gi»WI«±f2y- bfflOS 

1 ©&«^{*Bfc:ftoT*n-r*lBBB£*X> ±12 
yffl©» 2 <D^S^f*Bti±S2 F U-f yffleD§5 1 <D&K 
SSfl-B±fcffcB LT±I2 F U-Y yfficog? 1 cQ#gS£f*B 
fc»oTSBB£*U ±f2y— Xffl<0^2<0^BSW*B« 
±B2y-Xfflcom 1 <0£B4S#B±fc:tefiLT±S2y- 
Xfflcolg 1 cQ&KSW*B»c&oTEB£nT^3 0 

[02 6 7] (6 2) *5W*B*«-r**B(*^-y^O 
^ffitcltStcQ^-^/l/fiiig^ ^*yfnc9±fi2^-F*<'l' 
BttfcfcA/PKtt&ttfc KU-f tfV-XBigl 

- h s^^ttiit^ -3 t, ±«e j c-n j e f ti© f u-r 
«*«fcOLLE*ft^ft©y-x««©±ffifc&B:7 , '5$r 

f*Btf»«E«*U ±KB 1 0*«SW*B±K:Bn«eWB 

tfSisn, ±f2FUf y^fcg^nfc&Ky^?' 

±Kffi« LT±ffiBBie»WtHW6nfe F U-f >8I 
fflPfflPSrifiLT, ±8BBlO&«5W*B05-&KH'> 

fflo^n^nto^ i o^B«(*BtcWL, Fu-ryfflo 

IB2©*«**B^«ia««*n, ±ffiBBf&ttJltlclS 

ttenfcy-x^fflp^p^jibr. ±12^1 

-sy-xfflco^n^ncom 1 <o^s«tts»c*t 

y-XfflOB2 0*KS»WB*^ia»tt«n, ±12 

mm&imicmfbtircY-hmmifflnizmLx. ± 
12^ 1 (D&mmwffi<o o^f— f-fflwftifn^ 1 co 
$i.wmwm tc « u . y- h « com 2 cd&jshwi 

SSt^n, ±l2FH , yffl<0^2«D^B5li*B{±FU'1' 
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So 

[0 2 6 8] (6 3) ±E (6 2) tc33<^T, ±E¥US 

iM&ikfu -v ^<o*fe^y- hmm^m h?^^ 
owr« , ±ejbk ^2<oia»c^oTM?iJses^n. ± 
IB k u-f yfflo#yf'i'y^^ Fgjstf ±Efg i comic 
iftoTBBB^tx, ±ey-bfflo#yf -ry^<» Ki 

#±ESf5 2 OJZZtJBo TSBH^nr fS. 
[0 2 6 9] (6 4) ±fB (6 3) tCfc^T, ±EV- 

b, IWtt^DnfrtO^u-^ffiy-^/^ K»«« 

[0 2 7 0] (6 5) ±E (6 3) tCfc^T, g&y"URiJ 

ny- h«ifwisws^?nT^5o 

[0 2 7 1 ] (6 6) ±SB (6 5) fefc^T, ±E¥W 

<*^-y^±ffitc±sB^ i (D&mmfcmtmmco&mmm 

? t ±E# > > 9 1 W KSP SMse? nt^5. 
[0 2 7 2] (67) ¥#Wg£W-T £¥a»#S1£<D± 

ffiKUg&o^-Y^M'iaW^ ^n^n<D±E^-v*;M?B 
±fB j E-n-fno^-v*;^«*B5ty- vsmw&t 

mwmzti* ±ssm i <D&mmwm±icmfflt&mmtf 

£{&B LT±EJHIH*ft«BfcRtt 6tifc F U-f 
PPSriMbT, ±E!Bl -5 FU-fVfli 

Oftlftl©^ 1 co&Jg&Wikltt U K b-Y >ffl<Dlfl 

U V-^ffl<0*2O*JBSW*JBtf«iB««E*tl, ±IB 

em i 3 -sy- hffl^^n^n^m i © 

■rs*ft»y- h it^ai h 5 y fx ^ wfi^p 7 » 

fX*#±fB¥agttS«<0£ffifc*g&8BB£n, ±E# 
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mya -y ^hic^t, ±Ey- hs^ns 1 <D&mmft 
s k ±t ay- h ffl<os 2 <D&szs<*g t # &a * nr ^ 

[0 2 7 3] (68) ^»<*«^Wr 

i:> ±K*fteia©***>i/«i*»ffi»::y-b«i*ii* 
i>b-c!2tte>n/-cy- hitigffltiwf £5:*nr3*g*iy 

yo i^fe.fe^iB^n^nov-x^oistc^a^'^y 
*'««*n, ±iB^n^no^y , 5-ytcm 1 

ti, ±e» i co&mmwm±icmmmmm 

±icmm Lx±i&mmimmicmf *>nrz f b-f 

ffiPlP*>ibT, ±K*l KU-l'>' 
fflO^-n^nom 1 <D&BS9WIK;t«f U F b-Y Vffl<D 

k b-r 2 (D&mmwmi$ f u-r yfflojpv^f 

y^^v K»*#U ±IBy-hfflom2©#S^f*e 

tty-hfflo^yf'i'yy^y K»**rb, ±EFb-< 
t> , ±fsy- f-tiffliftitt^nf n^sitbT 
[0274] (6 9) *&mic&t>2>mm7-h§u¥m 

30 mzwAs-cmtbtiK Kwy^ifej;t/y-xf« 
±ia ; E-n ; fnco^^^uB^c«sicy-h*fe^^ 
/rbT^tt^nfcy- hmisffls?«:Bi:«rwrs^ 1 « 
* 2 *6«sy- h smwsb^ h 5 yy'x * *<ehs 

h 5yy*x ^ o^n^ncoy- h nmmmi^mic^ > tr 

[0 2 7 5] (7 0) ±13 (6 9) IC*5<^T, ±§Bfff 
[0 2 7 6] (7 1 ) ±IB (6 9) tCfet^T, Sb ^ 

2 «s»y- h h7yy"x?t mmicmtim n 

±e» i zrc&m 2 *6^y- h -5 >->*x ^ 

k±E«8R*mfll* : f i:OIBfi:->-;l/KJBft<EBSnT 
[0 2 7 7] (7 2) ±E (7 1 ) »C*5V^T, ±Ef— 

50 ±E*S9»SS«tSli^*nfc^B^yi:, ± 
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[0278] (73) *$£micmt>2>&mf- bm*m 
?nm8«o3-**)mwt, ^-nen^E^+^ffi 

n, ±e±®k±ess i *5«fctfaj2f&ay- h^«w5» 
esu ifc *tf» 2 *6*§*y- hswjwfts h 9 >is*$m 

tcv—;U tfgEB£nTfigS„ 
[0 2 7 9] (7 4) ±E (7 3) tCfc^T, ±Ef— 

So 

[0 2 8 0] (7 5)»1 SM3!©¥ilM*ai«fc, ±E 

sn/-^ 1 **sa©y-^;*>i>HB 

'J -^-7. j]/-m%&)i£? s 4605Ftt«B«:S» Af 5 IS 

iniSt, ±BB7-<'-;l/K«sa»(fc:j:oTKH*n 40 

lit, Lfrftfe ±E^?^«SiSrt»c±fa^ k fg 
2 ffiWlc BfS.-? §ig £ hWL^>o 
[0 2 8 1] (7 6) ±E (7 5) KfcVT, ±IE¥S* 
i*SOiP*«2. 5ftmli(±, 3. 5 /x mJ-^TfC^S 

[0 2 8 2] (7 7) ±E (7 5) Icfcl/^T, ±E7-f 

-30 
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zmmt LT<D<y*}i,ffit$.zBjit?z>o 

[0 2 8 3] (7 8) ±E (7 7) fCfc^T, ±ESS 1 

fens, 

[0 2 8 4] (7 9) ±12 (7 5) fCfcl^T. ±E7-r 

Mot t --jismmzn o o 

[0 2 8 5] (8 0) ±E (7 5) JCfcl^T, ±E{fill 
[0 2 8 6] (8 1 ) ±E (8 0) ICfcl^T, ±E{ft« 

drama. imm^Btimwmcm 2 urascwftw** 
jgA-rsii lw^yfr^&^iii^ ±.mm\n-<* 

S Iff 2 CO -f :* > n % tL h- TM t <b f£ S o 
[0 2 8 7] (8 2) ±E (7 9) tCfc^T, ±EY— 

niSie«ifioskT*9T, ±iay-h«ei4SgPT 

[0 2 8 8] (8 3) ±IB (8 2) fC}3VT\ ±EY— 

±E^ B s B v'Un>S<04Sgi5^^^k-rsci; 

[0 2 8 9] (8 4) ±E (7 5) 1C*3VT, ±Ey- 
h M*»lJDSoai?8 o T , ±E Y- h ttSffltflgp 
Tttti bfc±IBSR : F«ia««*iii»c««Sft»c * *) 

xtr-* m{m*Bmtz>T.wzm?% 0 

[0 2 9 0] (8 5) ±E (8 4) icfeVT, ±Ey- 
h«ffi{±±Ey- hlMWIU:»-r*^lgft->U 3>JB«fe 

fci: D±E^-xe-^sjifc^«fiK-rSo 

[0 2 9 1] (8 6) ±E (7 5) KH3V>T, ±ffiy- 
[0 2 9 2] (8 7) ±E (8 2) Sfc{± (8 4) 

mst<t\c&0Bi$.? So 

[0 2 9 3] (8 8) ±E (8 2) (8 4) <Dl^ 

■z&frjimc «k »? ^a-t s„ 

[0 2 9 4] (89) *5IWU:^t>S^*f*^S<0SliS 
73a(iJ^T<OXg<fcD^So 

[0295] (a) umicm i wm^<o^»t*s«rwrs 
¥^»»is^*(i-rsxsi:, (b)±E¥*(*ra±ffiic 
±E*ssf*s«tcnM-rsu-^x/u-®*^-rs/-c 

J6co^ l aSa^cD^tt^S^Wlc^^^r^A-rSI 

mt. (c) ^Kftti: <fc •? ±.m^mwm±mcmf-B^m 

SIgfc, (d)±E7-f-;l/F*6^tc<feoTEili$n 
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ttm&ztircmi mmmcowiim®*. ±iey-F* 

S*8fr6ltlBIUT±IE5i-7-b'y HB«fc»U f tt± 
fit, (l)±BBlO»6WI»c, ±E»1, ^2f«i 

[0 2 9 6] (9 0) ±13 (8 9) tCfcl^T. ±13(1) 

[0 2 9 7] (9 1)±E(8 9) Cfe^T, ±E(I) 
Xglc^T, (m)±BBSl WWI*5J:tf±Em2S«M* 
B±t»2«tS«M*»B|-r*xet» (n)±I3gS2*6i§ 
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*>o±ESB 1 fB**5 cfe tf±EJg 3 ««±K * n ? t\ m ? 2> <fc 5 tc . y-M6»« 

±E^ i ««fej:tf±E^2iiH«o j e-nf f n»c»«*nfe» 1 ms:fc<fca*fg2Mi:, 

L T 

9t ft , ±E*##«©*ffi^&±E^#{*ISfiK:ifii^oTiij!in-r*PfB»*«t, ± E 
PS^flJigUcg&C ±E*#f*«©aiB^€.«in/fcrt»K:fet^T^*fi»»fiotr-^* 

[ g * * « 3 ] 

m i i: > 

m i mmm<D¥mi*m t , 

±E¥*»Ji©±iBrtKS^teltlfflLT«^6nfc, ±ES l *ttSi:{iSWom2«« 

IffifSltioilrtoiffiS l iHfc.f;a'S2M(oriT^^T, ± e m l « « *^ 6 « 
*LT±ESi 2«ttkJSLTift«Sftfc, ±E8 l fi««t t) tffi^i«»fi%tf 
& 3? 3 IB HE t . 

±mm 1 ««fc±E*B3«H«fc©lfflK:ffl«Lfc±E¥3»<*«0±B5±T?aBoT, - W *^ ± 

e m i snnct;j;o : ±E^3fai^^^n^*n^--^7-y^ , -r^cfe^(c. y - h mmm*ft l 
± e » i M«c*5j;t>*±E^2«H^(D^n ; r=n(<:^^^nfc^ 1 *fis*j«ktf&2*«i:, * 

±EMii««fc±EsB3ffi«fc©mteffiBLfc±E¥#f*S©±iIifc:tt, lES3i«rt 

tc « -r s sg i «ta©S4««tfaiR«K»)S?h, 

[fit 4 ] 

Ml # * 3 fc: *> v T * ±ES i*iJ:±E*3*Stt*a»CS[a?ftT^5<:i:*«ftk 
[ If * « 5 ] 

HI * * 3 v> T , ±EIBl¥i»(*»f«:tt±E»lfa«*iJ:tf±E*#f*S«fc»-rsS 

[ m # * 6 ] 

w**3fcfe^T, ± e ss 3 m ® « s m 1 mmmiu cgssssti, ± e s& 2 * « a , ^21 
c 11 * * 7 ] 

m * * 6 k ts t > ± e m 3 m m it v - x « « -e & k> » ± e as 2 * « « , k u -r > « a t* 
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[8Jt*« 8 ] 

W * « 6 3: fc « fit * JS 7 iCts^X , ±ie^lS*P*(4«@it!!«{iT'feO> ifeg2S¥t 
C M * ^ 9 ] 

W#JS3£fcl^T, ± IS # 4r »y hB«±8B*^»g(D±ffi{C«L.T^a673(^cO-Y^->tT^ 
C W * * 1 0 ] 

§5 l agtig! t > 

m i mmm<D¥m&m t , 

±B*»#lOiBl«!lcI^KiHLTRW6hft, ± BE JB 1 #f Ii:«£^OS2?ll 
g> © 1 ?aii?fc<fet>*^2SRlgc^, 

±IH^3f^«£0^ffil^(0±iem 1 M«*5J:t>*^2^^c0F^T'$»oT. ± IE m 1 

1U *LTJ:Ea2<|«fcaiTffii?tift, ±8EtfllffiiSlccfcOfc{g^*e9$!>igjS«-f 

3 if! 3 SRiS i: , 

± BE » l ^^i:±IE^3fll|!ci:©ra{c(uHbfc±re^^^«cO^®±T'^oT, - ffi ± 

he us i mm & ±mm 3 mm* ? t\* - v 7-r % £ o ^ y - v f&mmttfr l 

±BE?B 1 fS«*5<fctf±SEfl!2«tt<0*n* f nfc l ««*j«fctfSS2«ffifc, * 

L T 

» J* ± 12 SS 1 «ttfc±BES§3««fc©IWteffilILfc±IE¥#f*Ji©±iB±fcfcttSy- 
CM** 1 l ] 

1 0 fc 33 ^ T , ±8aBi««fc±ffitB3««fc©lfflK:{fi^Lfc±IE¥#tt*©±iB 

ic a , ±iE^3«g«rttc^4ig-r?.^ i mmm<Dm 4 mmtfMiRtfiicBf&z tir ^ z c ttt 

[ W # JR 1 2 ] 

m * 3i i o $ rc « m * * i i £ *5 ^ x > ± is m i ® <s t ± SE m 3 a s » * « w k s & * n 

C » * JS 1 3 ] 

1 0 ft *J ^ T , ±IE^l*Wi*^^tt±BEmita«cfcc}:0 : ±tE^a»i*»«^S1-?. 
[ W * JB 1 4 ] 

IA $ £ l 0 K T > ± 82 ffl 3 « 8i « > ^l»*«fitfcS^^n, ± 8£ IS 2 « H «: , IB 2 
C M * J» 1 5 ] 

Bit * 31 1 4 IC 43 V T * ±mm 3 fflUti V - Xllf & •? % ± IE 85 2 * « fci: , Vti 
[ W» # J* 1 6 ] 

W^JSi 4 S fc tt W # « l 5 fc fc ^ T , ±fE^i»tP*ffitiit«!!«ffit i feD, ±ES 21 
[ If * JS 1 7 ] 

Wd<3S i o»c*j^t, ±iEffs i mm <d7- h mmmii. ±mm 2 moi <oy- h mmm* 0 
r 0 icm < nx z c tzftwi t? z*mw& Wo 

89 * JS l 7 K *5 v> T , ±8Emi^*©y-h*6^^fi, /^-Xe-^«)t J: ») *5 C 

<&®. t -r s ^#^^So 
cm* in 1 9 ] 
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(3) ±IB*Sfti<?)±irt(c5^(ciriLTll^tifc, ±E» 1 #iSiBSW0S2 

(4) ± E * # f* * © ± iB l*i O ± 8S » 1 IH « ^ * t; S 2 « « © Iffl T? * o T , ± E SB 1 S « ft» 
6giraL, f LT±ES2S«tcSLTffiI?n/'c, IBS 1 «** 0 t, <g ^ 1% « J* £ 

w-r sib 3 ffiw £ > 

(5) ±EfB l ffi«k±8aSl3fil«i:©IBfcffiBL/fc±l5 i l i l»f*Jl©±ffi±T*-3T, -# 

tfiES i tH«fc*tf±EMi3tB«**tt^n*w< 5 y- vmmmz 

(6) ± E SB 1 1Btt:fe«J:tf±E82S«©*n* f *iK:8?«E*4afcSI 1 ««S*s«fctfa52*fSfc 

> fit 

±E^3SRii?i:y-h«1li:7t)^->' < :-^>vrLTt^i.P t gtc>' , ;-Xtr-^^#iiL. 
±EJB 3 fB«aiii<o^«W»ift tt, ±ESB 2 flVO^MMlticiSffV t L < » 

[ M * * 2 0 3 

M $ Jfi 1 9 {C *5 V> T , ±ES3««affiO^«»IStt, 1 E 1 9(1 x 1 O 1 9 cm -3) 
[ R 9 2 1 ] 

M $ 9i 1 9*fttt«*«2 0K»^T, ±ESS3ffi«affi<D ; F*fi1&««»4«ffifre»<&SS 
0 . 0 0 5 (imttrtlC»«LT^5Ct?:Sltt5f«*8i. 
[ M 5}? * 2 2 ] 

±E¥W{**©±BSrtfcEV"»tel!nBLTHW-&tifc, ± E SB 1 *«§yi:«;5*f©SB22»* 
g> © SB 1 «BJ^feJ:0 : m2^«ct. 

He^lftiOilrtCllEi l ffi«:fcJ:tf£2ffitt©IHJ-ea&T3T, ± E SB l « « 5 At 
fflb, * LT±ESS 2 LTffiBSftfc, ±ESB 1 IB« J: t) t»<a^«KB»fi«:W-r 

3 SB 3 , 

± E SB 1 iHt±E^3i«tOP5lcttIl/c±K¥*#iff)±S±'! 5 feoT > - SP ± 
Eg lSS*5j;l>-±lS^3?B«^f n?nt-^7 7^t^J:^:, 
y - h*S^^^r^LTs3 ^?>nfcy - hilt, ?Lt« 

± E y - hMJlT©±E¥^tt«rtf;:M;*nfcSB l HWaso^x^lHWfc^WU, 
±mm 3 ffi® £ 7- FttlkA^-^-^y^LT^SfflKSStSy - h *i JH © SB 1 
W W *^ ± E SB l ra«fc±E*3««£©IH!tc<ftBLfc±E¥»<*B©£ffi±K:fcttSy 

-neiioi2i)ij;nii<iBi^n, ±ES3««ttavs»isfa«i:»v^ffi»fi 
i m * * 2 3 ] 

IS * * 2 2 ic 43 1^ T , ±E*x;bfB*tf±EIB3llB*K««LT^3Cfc*W«fc-rs¥ 
[ M * « 2 4 ] 

flf $ £ 2 2 tc ft ^ T , ±E9x;Ufc«#±Ey-h*ffiTK*4iBLTi/>S«rJ:*«f«fc*- 
C f ft * JS 2 5 ] 

»*«2 2Kfil>T, ±E-f-h*«tt. PS^«»*^rtf^«SS'>U3>«i:±E^ia 
[ I S * JS 2 6 ] 
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jtom 1 & zum 2 m&t . 

±sem 1 mmt& 2 mmtvffliciiLm Lfc±m*mwm±ffiftT'&-DT , ±mm 1 mw& 

zmr$L, & 2 mmicwi-T z> £ o icBiizz txtcm 2 mnm<D& 3 faigt . 

±re si 1 mmt ±szm 3 mmt<Dm<D^ * frmw t% % ±m*mfcm(D±wicmtf z n 

tcY- h m<tm t , 

±f2Sg 2 HgUtC&ffiS ttfcSB 2 t , f l/T, 

±BB«i««i:±8ay--h»»aifcoiaiK{aB-rssiy-nsfl:aife*t/±iH»3«« 
^±8ey-hie«^^©p^tc{aB-r^^2y-hK<tK(o ; en^n(D»iP^±ie^^^>'U 

c is * * 2 7 ] 

M $ £ 2 6 K te ^ T » ± 82 m l ^^t±iem3«R«it<OP^{cttBLfc±IE^«i*S«±S 
CW** 2 8 ] 

»*S2 6 Zfctem&TM 2 7 fc ^ T\ ± 82 SIS 1 #f*JBi:±IBSH*JlW:*£C«*«:lS8!*tt 
T ^ 3 c i: * ft WL t -T £ ¥ # f* B o 
[ I « * 2 9 ] 

it * s 2 6tts^T, ± ia m i ^ « w m ic « ± S2 sn i «g u & * t>* ± 12 * at a « tc & -r s 

[ W # JS 3 0 ] 

|*a26C*V>T, ± 82 SIS 3 Jl , SISl«*P«<3{Cjgfi££n, ± f 2 US 2 « ti , 
[ IS # 3 1 ] 

»*«30lLfc^t, ±ES3#f*»«V-xaiiB*ffiTf«»), ± 82 SIS 2 « S «: , F U 
[ W # JS 3 2 ] 

M * 3 0 3: ft ti IS * 3£ 3 1 IC *5 T , ±a3JBlSqs«ffitt««!«ffiTfe*>» ± 82 SH 2 S 
* « ffi »4 , tSSffiTfeiCtSWIfctS^iftSI. 
C » * « 3 3 ] 

M sfc « 2 6 (c & v> t, ±82SISi:fc<i;l>*S?S2y-h8HL;l8£ti, M-Xe-^iliDftSC 
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C«WB] ¥/£l8¥l£ 230 (2006.1.23) 

i^mmm 1 ] 

mm* 

[ m m <d m ] 

c # *t « m 2 3 
[iiE»tti«] wit 

im&m 1 ] 

¥^^S^±te:^figgnfc^iS(CDM I S F E Tfrg>%:5/W-M I S F E T?:ftf^l 
MEM I S F E Tti, 

mm^-hmmt v i^f ^ mm <d rs ic m tit z n . mM-EJ^LkLMMAAJ^EMMMMM 

m mmm. (DM I S F E 7 ± IC B l& 2 ft tc m 1 £ . 

bu fa v - x a m □ fe j: v h u -r > ffl m □ as tc n ^ n v - x a g g r => ? & «t is y u 
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mm h' is ^ £tf h' ^mmittfim v is * > mmm?^ yic £ ^ x n^tfticm 

[ m * JS 2 ] 

n a r f/w — ^ei/jL — ;btc^ffl$n, 

HUgg/^-M I S F E T tt , M IB R F / W - ^ S/' ^ - /!/ ft fig g ft fc ^ M B *g frl 3§ £ 
CIS*« 3 3 

M^f 2fBl<0f ftt^MT'i&oT, M IB R F^y-^^a-yKPlftfEjgffifcattS 0 0 

mh ztti-pfts c i^tfiitt-s^^^SBo 

C M * * 4 ] 

»3KJB2lEtt<P¥gttg« , gfcoT\ ME/<7-MI S F E T B»t Offfiy n 7^ % 
*tl^n(D&&7 a v t &mMtg.&.<DM I S F E TO^O^ < OfrOM I S F E Ttl 
[ f R * * 5 ] 

o 

c m * * 6 ] 

C4:*«f«i:-rs¥Slf*SB. 

[ m * « 7 ] 

fi2izi^ k a * f k •< > a # > g at > g i5 2 

ffi gB V - F a j£ > g ^ Z/#*v FfeJ:(fFl/^>ffl#>f^ > g / j y K fcfc , ^ ft ^ ft ftu 

o 

[ I ft * « 8 ] 

W3ft35lgett<P¥3»ttatll:-g&T3T» 1 Sti C M P Stc J: o t¥Sft 

[ W * * 9 ] 

ffiMM 1 ElO^^ftglTfeot, itu SB « & <D M I S F E TO^gKat§ 2QCQM 
I S F ETliKU^yl^^a^i.t ^ ^S. £1 ^^r^5r®[i:-r^)^a9i*^Bo 
[ Is? * m 1 0 ] 

[ w m m 1 1 ] 

WEigv-xsasjitfiaFi/^yEaiBs ^ ft ^ ft m ib y - x bb %a fc £ f i-- 

ygttfcg»WK«»E a ft T t> 3 C t^iatt5*§*gIo 
C fit * JS 1 2 ] 

fit f 1 igio^iftiiT'Sot, aa ga v -- ^ fg w , k w y <a « > f u ^ y * 7 * 
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-< > m mm ? ? ■? m f& -z ti . 

ft T ^ S C t^HlttSfHtgi. 
[ iff * * 2 ] 

M3ftqilgEtt<P¥aK*«t«TfepT\ fflK /< *7 - M I S F ETte&Bliafi&ggtCjSifag 
ft -5 R F/W-t^a-jKLttlgft, 

tuiB^w-Mi SFET&, mmr f ^v-^is ^-j]sfticBi&ztirzm$immm$%z 

[tt#SI 3 ] 

iff^gt2aB^O¥3g<*ggT'&oT, HUgBR F;<7-ty a -;K!?Bfffl«»tt5 0 0 
MH z«±TtS C tt^f f 

C IS * 9t 4 ] 

jff:£9f2gB«tO¥a»te=g«T-&oT, bu IB ^ *7 - M I S F E T aifSOf fi/n 7 »^ 

mm LTffifo g ft, 

^ft^ftcpijite7ci-y^teMfg?gj&cr)M I S F ET^^dl^OfrgiM I S F E T 
[ Iff * 91 5 ] 

ziM. Fi^>f vtawtt^ft^ftmjRWtcaittgftT ^ s c fc*«f»i:-rs¥ii*{*£B 

o 

C iff * * 6 ] 
C W * 91 7 ] 

fpy^7 K fe «t K U -< V ffl g > g ^ y y /< y K £ W L , 

ilEy-hffl^yf^y/<y KfiJitf FU^>ffl^>f-f y^A 7 F { t , ^ ft ^' ft M 

o 

C ffi * « 8 ] 
[ fit * 91 9 ] 

iff 911 IB«cCQ^»i^^BT'feoT, M IE IS ^ <£> M I S F E T tD^Oigf ?i 2 QiQM 
I S F E Tte Kl/^>a«^^^LT ^ 5L«1tatt5*S#gI 0 
[ Iff * £ 1 0 ] 

iff # 9i 1 gB«ccp¥*si£aiBT-;fepT, M 8E y - x ffl ^ @ :/ 7 fc £ t>" F u ^ y ffl » tt :/ 

[ Iff * 91 1 1 ] 

iff # 91 1 8a«e>¥»tt*B«-g&oT» WEV-XE«feJ:tf Fb>TyE»0±CS2» 
il§)Biffff$)£$ ft, 

^aa^2>ft»«i±tc±6gv-xcwfe«tt;±8PFu>r^gB»^jg^^ft, 

[ iff * 91 1 2 ] 

■y us « a as i ^ggj^Wb. 

fflaE»x;l/flHttfctgf2aKg!%jrL» 
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1 3 ] 

d ^ -e & a c ttt&mt?z*m#%iWo 

Mia v — x « « . Fu-fyig, k u^r y * 7 -fa hfB«ttMge¥iWtt»i*afc:rejgg*i 
[ « * * i e ] 

M3ftm 1 8BMcD^ag^a@T'^.oT, jfim ¥M mm lc MM V - KM M B f& 2 
[ IS * * 1 7 ] 

[ m * i 8 ] 

[ M # JS 1 9 3 

M;RJgllBfS<D¥»teg>^T'&-3T. MSBjg&CQM I S FETttLDMOSFETTfc 
5C ^#Stt5*i#8I 0 
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